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Presenter
Presentation Notes
Algorithm, simulations: Haskell
Databases: PostGres
Scheduler Tool/Sensitivity Calculator: Django Server and Google Web Toolkit GWT/GXT Client
Observer pages: Django


Atmospheric Effects
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Presentation Notes
Two effects: attenuates signal and adds noise

Independent of weather: Dry air (continuum) and Oxygen (pressure-broadened lines)
Dependent of weather: water vapor (pressure broadened line and continuum) and hydrosol (continuum)

Ratio of water vapor line and water vapor continuum is nearly constant since they are both proportional to the column of precipitable water vapor (PWV).  When the relative humidity is high enough, clouds and hydrosols (water droplets) form and can dominate the total zenith opacity at high frequencies.


Weather Forecasts
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Presenter
Presentation Notes
Weather data are derived from the national weather services that provide vertical weather conditions.  They are based on computer models that use balloon soundings and GOES satellite soundings as input.  We average info from Lewisburg, Elkins, and Hot Springs.  We are using the North American Mesoscale (NAM, formally known as ETA) model.
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Presentation Notes
Clouds become opaque at frequencies above 5 GHz.  They are also a measure of stability as well as temperature.
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Presentation Notes
We assume the GBT obeys Hooke’s law so the pointing shift is proportional to the wind pressure, and we make the approximation that the wind pressure is proportional to the square of the wind speed.


Weather Forecasts: wind
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Presentation Notes
Blue crosses: wind speed value for each hour.
Red crosses: 80th percentile wind speed binned in 0.25 m/s intervals.


Solar Heating

Primary Surface
Day: 300 micron
Night: 250 micron

Offset Pointing rms
Day: 3.3 arcsec 330 micron
Night: 2.7 arcsec
Surface rms
Wave front errors from 220 micron

OOF maps.

Grayscale: +/- 2 rad , _
Contour: % rad intervals w % o+ =« Nikolic et al. (2007)




Weather:

Observing Efficiency
Stringency

Scoring Equation
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Scoring Equation

Weather:

Observing Efficiency
Stringency

R = (HS PaB va) (Ieff IHA Iz Itr Ist) (foos 1:com 1Esg 1Etp)(’[ttntlettb)



Observing Efficiency
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Presentation Notes
The ratio of the integration time needed to make a transit observation in the best weather to the time needed to reach the same sensitivity given the actual weather conditions and hour angle.  Efficiency normalized this way always ranges from zero to unity.

Atmosphere: use radiometer equation and corrections to opacity

Surface: use Ruze’s equation and how the rms relates to aperture efficiency

Tracking:  assume Gaussian beam and that the tracking errors are approximately Gaussian; plus Hooke’s law.
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Presentation Notes
The reciprocal of the fraction of time that the following limits for a transit observation are all satisfied: observing efficiency, tracking error, and atmospheric stability.  It is a function of receiver, frequency, elevation, and observing type.


Scoring Equation

R = (HS PaB va) (Ieff IHA Iz Itr Ist) (foos 1:com 1Esg 1Etp)(’[ttntlettb)

Pressure Factors:

Right Ascension
Frequency
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Presentation Notes
The schedule pressure P is a measure of unsatisfied demand.  Feedback can be used to equalize pressure across right ascension and frequency by favoring sessions having higher pressure values.  Feedback is blind and competes with observing efficiency, so it reduces efficiency and should be used only as a last resort.


Scoring Equation
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Performance Limits:

Observing Efficiency
Hour Angle
Zenith Angle
Tracking Error
Atmospheric Stability
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Presentation Notes
We began our simulations by requiring eta_min = 0.5 at all frequencies on the grounds that observing time is proportional to 1/eta and diverges rapidly when eta_min < 0.5.  However, the observing efficiency attainable in practice is actually as strong function of frequency and almost never falls to 0.5 for low frequencies, so we allowed eta_min to vary with frequency in a way that prohibits needlessly inefficient observations at any frequency.


Hour Angle Limit
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Presentation Notes
The HA limit is the HA at which eta_atm = sqrt(0.5*eta_min).


Tracking Error Limit

f=0,/60=0.20 (10% flux errors)



Atmospheric Stability Limit
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Presentation Notes
Most Bands: R_stab = sigma_large/sigma_small for pointing scans at X-band.
MUSTANG: Tsys at scan elevation = 35K, 50K.



Packing (Open Sessions)

Problem: a thief with a bag of capacity N, faced with a
number (M) of possible goodies each having a different
weight (cost) and value, how do you pack your bag to
maximize your take?

Brute Force: order (M!)
Knapsack Algorithm: order (M*N)

N = number of quarter hours to schedule
M = number of potential sessions
Overhead = 15 min.

Sessoms
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Presentation Notes
The knapsack algorithm solves this problem iteratively.  First, find the maximum value with cost 1.  Then find the maximum value with cost 2, etc.  This may involve adding a new item of cost 1 to the existing item, or it may involve forgetting the existing item of cost 1 and replacing it with a new, more valuable, item of cost 2.  Importantly for this algorithm, remember both solutions.  Then, to find the maximum value of cost 3, the solution may involve adding an item of cost 1 to the solution of cost 2, it may involve adding an item of cost 2 to the solution of cost 1, or it may involve a new item of cost 3.


File Edit Miew History Bookmarks

Tools

Help

Scheduler Page

IGBT11B-010

J’ ;

® ]I Scheduler

Scheduler - Mozilla Firefox

xfe]

« [ trent.gb .nrac.edu:8005/nubbles/war/Nubbles html

5 Most Visited> PHADS [EBADS (fr) [E]astro-ph [mynrao.edu [IDSEY [DNRAOY [JALMAY [JEVLAY [JGBTY [DOSO~Y [DWeatherv [glaHe =hac
Support Center | Weather | Cloud Coverage | iCalendar | Logout
Project Explorer User Explorer Session Explorer Window Calendar Session Page H Schedule ” Time Accounting ” Project Page ” Receiver Schedule l
Controls [« | | calendar (Perding Fixed — Open Default Windowed NoreDefault
Windowed Elective)
Semester * | Enabled |VI Mot Complete |V| 2012 Wed, Mar 7 Thu, Mar 8
Calendar Control [ W/l GBT11B-051-G2 GBT12A-114-12 GBT11B-051-02
(Day 2) (Day 2) (Day 2)
StariDate: | 2012-03-06 [x]
1:00
Days: | 3 |v| Scores: |v| | GErSmresl
TZ: | uTC |V|
2:00 =
= Subreflector Circle
Schedule Control (Current Average Score: 3.41 Unscheduled Time: 01:00) [7] IGET%lB-':z-iB-OS point
EA*sl GET12A-388-02
Schedulel | ResmreSchedule| | Facmrsl | Publish I | Email |
4:.00 GET11B-D01-16
Period Explorer {most recent forecast at 2012-0306 10:34:00 UTC) =
Receiver Checkout -
800
Add Duplicate  Delete Column Edit || 4 b Cancel Save 5:00
Session (Project) VP T = Day s LST Cur... Hist Sc... Curr 5... Reovrs  N...
4
GBT11B-051-02 (GBT11B-051) 5970 O S 2012-03-05 2115 024944 525 1.51 151 L o] 6:00 RFI Checkout - 800
GBT11B-246-03 (GBT11B-246) 6385 S 2012-03-06 02:30 08:05:35 05 o] 1.3 L o —
GBT12A-388-02 (GBT12A-388) 6328 O S 2012-03-06 0300 083540 10 0 0 342 i} D GBET12A-031-01
Maintenance day (Maintenance) 666 E S 2012-03-06 1300 183719 85 o] 8] 8]
GBT12A-114-12 (GBT12A-114) 6260 O S 2012-03-06 21:30 030843 65 2.08 214 X 8]
8.00
GBT11B-001-16 (GBT11B-001) 5886 O S 2012-03-07 0400 09:39:47 45 187 187 MBA 8] =
GBT11B-D68-03
GBT11B-068-03 (GBT11B-068) 5770 O S 2012-03-07 0830 1410:31 3 159 156 MBA o
9:00
GBT11B-010-03 (GBT11B-010) 5628 O S 2012-03-07 11:30 17:11.01 5 9.10 2.08 X 8]
GBT12A-114-12 (GBT12A-114) 6260 O S 2012-03-07 1630 22:11:50 4 2.08 2.08 X 8]
CRTIIR NME1 N2 (CRTITR NME1Y EG70N (a] 2O MR 0T M2-172-20 [l




Schedule

GBT Schedule - Mozilla Firefox

Hle Edit View History Bookmarks Tools Help

| M Getting started in ... x |IEVLA high frequen... x |[REVLA baselines for... x | MllList NRAO Archive... % |BAINRAC: Secure Login x| RINRAO Observatio... x |l The vLA Calibrator... x | [J GBT Schedule

:5.0b.nrao.edu/schedule/public - @ ] [.‘lv

-« [D nrao.edu | https

[ Most Visited~ EHADS [JADS (fr) [Elastro-ph [Mmynrac.edu [3IDSB~Y [INRAO~™ [JALMAY [JEVLA™ [JGBT™ [J0OSO~¥ [JWeather™ [J3He [JAC

NPEF
i
Pl
[ € J1cAL Support Center | Docs | DSS Login
‘Wednesday March 14, 2012 08:19 EDT
Start: 03/06/2012 Days: 5 | Time Zone: ET ~| | View Schedule
Historical Schedules | Printer Friendly Schedule

** The project ID links in the below schedule will bring the user to the appropriate page in the DSS (login required)*
2012-03-06 (ET) Type Project ID Project Title Pl Friend Rcvrs
+00:00 - 08:00 A GBET12A-388 Continuing the GBT All-Sky 350-MHz Pulsar Surv Ransom Demorest 342
08:00 - 16:30 M Maintenance Maintenance day- Add: B0O , Remove: 342 Chestnut Minter 800, L, S, C, X, Ka, MBA, KFPA, W
16:30 - 23:00 A GBT12A-114 Constraining Stellar and Galactic Chemical Evolution with 3-Helium Abundances Bania Balser X
23:00 - 00:00+ A GET11B-001 MUSTAMNG Imaging of the CLASH Cluster Sample Il Completion of the Sample Mroczkowski Mason MBA
2012-03-07 (ET) Type Project ID Project Title Pl Friend Recvrs
+00:00 - 03:30 A GBT11B-001 MUSTANG Imaging of the CLASH Cluster Sample Il Completion of the Sample Mroczkowski Mason MBA
03:30 - 06:30 A GET11B-068 High resolution MUSTANG SZ imaging of New Planck Galaxy Clusters Scalife Mason MBA
06:30 - 11:30 A GET11E-010 Probing Metallicity Throughout the Milky Way Disk Balser Balser X
11:30 - 15:30 A GBT12A-114 Constraining Stellar and Galactic Chemical Evolution with 3-Helium Abundances Bania Balser X
15:30 - 21:15 A GET11B-051 HI Mapping of the M31-M33 Stream Wolfe Lockman L
21:15 - 23115 i TGBT12A 508 Subreflector Circle point Prestage Prestage Ka
2315 - 00:00+ T TGBT10A_500 Receiver Checkout - 800 Minter Minter 800
2012-03-08 (ET) Type Project ID Project Title Pl Friend Rcvrs
+00:00 - 0015 T TGBT10A_500 Receiver Checkout - 800 Minter Minter 800
00:15 - 0145 T TGBT09C 527 RFI Checkout - 800 Minter Minter 200
N1-A5 _ 11-nNn [ SRT1248_M321 Naoon caarrhac far vnnna nilleare in hun Alahalar cloctare | Arimar Namnract ann

Frequency (GHz)
0.29 - 040

8.00 - 10.00
80.00 - L00.00
Frequency (GHz)
80.00 - L00.00
80.00 - L00.00
8.00 - 10.00

8.00 - 10.00
115-173

Frequency (GHz)

nNR2 . Na2

(4]




Profile - Dana Balser - Mozilla Firefox
File Edit WView History Bookmarks Tools Help
J:: Profile - Dana Balser |J dh |

s5.gh nrao.edu/profile - P@l [."v

« [ nrac.edu  https

[EMost visited v BEADS BRADS (fr) [Efastro-ph [mynrac.edu [IDSBEY [INRACY [DALMAY [SEVLAY [JGBTY [D0OSOY [DWeatherv [AI3He =EAC

_| L=l | Support Center | GBT Schedule | Weather | My Home | Preferences | Docs | Logout

Dana Balser

Active Projects Upcoming Observations

Project ID Title
* GBT12A-114

GET11E-010 Probing Metallicity Throughout the Millky Way Disk * GET12A-114-12-
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