Applied Gordon’s V5 changes

Added flags to QsoCatalogAll (and to QsoConcordanceAll) to distinguish:


SpecQsoConfirmed that is classed as QSO {Qso, HighZ_Qso}


SpecQsoUnknown that is classed as QSO {unknown }


SpecQsoLargeZ with x Z >0.6

SpecQsoTargeted

A SpecObj can be in all 4classes, but we include it if it is in ANY of the classes. 

Also added some Target and Best objects to bunches in “surrogate” status. 

Gordon’s tests showed that we are sometimes not including the Best and Target objects that the SpecObj points to (this is because those objects were not flagged as QSO and we found others nearby that were so flagged).    So, I included a Best or Target as in “surrogate” status if it was selected as the best match for the SpecObj. 

The following two queries show the statistics on how many “problems” this fixed. 
---------------------------------------------

-- How many “SpecBest” objects are missing? 

select count(*)

from QsoSpec QS join BestDr4..SpecObjAll S on Qs.SpecObjID = S.SpecObjID

where S.BestObjID   in (Select BestObjID from QsoBest)

-- 110,023 area in 

--   1,148 are not in

---------------------------------------------

-- How many “SpecTarget” objects are missing? 

select count(*)

from QsoSpec QS 

 join BestDr4..SpecObjAll S on Qs.SpecObjID = S.SpecObjID

where S.TargetObjID   in (Select TargetObjID from QsoTarget)

-- 110,508 are in 

--     663 are not in B.type2   = 'BEST' 

So, I think this repaired many problems 

Now pick the Bunch Head  favoring the “primary” object in each bunch. 

Added logic to pick “best” catalog entry for each bunch (sets the QsoPrimary flag). 

Added QsoCatalog and QsoConcordance view show just one (the best) triple from each bunch. 
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Abstract: We construct a catalog of all quasar candidates and gather their “vital signs” from the many different SDSS data sources into one Quasar Concordance table. 

The Target, Best, and Spectro SDSS Datasets
The SDSS 
Target Database is used to select the targets that will be observed with the SDSS spectrograph.  The targeting decisions made at that point are never changed – but SDSS pipeline software is always improving.  To have a consistent dataset, all the mosaiced pixels, both from early and recent observations are reprocessed with the new software in subsequent data releases.   The output of this most recent processing step is called the Best Database. 

The target selection is done by the various branches (galaxy, quasar, serendipity) of the TARGET selection algorithm.  These targets are organized for spectroscopic follow-up by the TILING (Blanton et al. 2003) [0] algorithm as part of a tiling run that works within a tiling geometry.   The tiling run places a 2.5(  circle over a tiling geometry and then assigns spectroscopic targets to be observed.  The circle corresponds to a plate that can be mounted on the SDSS telescope to observe 640 targets at a time.  The plates are “drilled” and “plugged” with optical fibers and then observed.   These spectroscopic observations are fed through a pipeline that builds the Spectro dataset.  

The SDSS catalogs are cross-matched with the FIRST, ROSAT, Stetson, USNO, and USNO-B catalogs and some vital signs from some of those catalogs are included in the Quasar Concordance.  

Overview:  Finding Everything That MIGHT be a Quasar 

We look in the Target..PhotoObj, Best..SpecObjAll, and Best..PhotoObj tables to find any object that might be a quasar.   We build a QsoCatalogAll table that has a row for every combination of nearby TargPhoto-Spec-BestPhoto objects from these lists that “match” in the spatial sense (are within 1.5 arcseconds of one another).  If no matching object can be found from the QSO candidate list we find a surrogate object --  the nearest primary object from the corresponding catalog (Spec, BestPhoto, TargPhoto) if one can be found (again using the 1.5” radius), and if that fails we look for a secondary object.  And, if that fails we put a zero for that ObjectID (in general, we use zero rather than the SQL null value to represent missing data).  

Overview:  QSO Tables

The tables and views created as a result of running the quasar concordance algorithm on the Best, Target and Spectro datasets are listed below for convenience.  The tables containing the science results (QsoCatalogAll and QsoConcordanceAll) will all be added to the Best database.
	Table/View descriptions

	Name
	type
	Description

	QsoCatalogAll
	Table
	The superset of all QSO candidates identified by the algorithm described below 

	QsoBunch
	Table
	The QSO neighbors organized into neighborhood bunches with a head QSO associated with each bunch

	QsoBest
	Table
	The fields from the Best PhotoObjAll table associated with each QSO candidate

	QsoSpec
	Table
	The fields from the Best SpecObjAll table associated with each QSO candidate

	QsoTarget
	Table
	The fields from the Target PhotoObjAll table associated with each QSO candidate

	QsoConcordanceAll
	View
	The wide view that combines the Best, Spec and Target fields for each QSO candidate

	QsoCatalog
	View
	A view of QsoCatalogAll limited to only the best QSO from each bunch

	QsoConcordance
	View
	A view of QsoConcordanceAll limited to only the best QSO from each bunch


Overview:  Quasar Bunches

The definition of nearby match is fairly loose:  The SDSS Photo Survey pixels are 0.4 arcsecond and the positioning is accurate to .1 arcsecond, but the Spectroscopic survey has fibers that are 1.5 arcseconds in diameter.   So, for the QSO concordance uses the 1.5” fiber radius as to define nearby match in all 3 datasets.

In a perfect world, one SpecObj matches one BestObj and  one TargetObj, and they are all marked as QSOs.  Some objects have no match in the other catalogs -- so we have zeros in those slots of that object’s row.    But, sometimes 2 SpecObj match 3 TargetObj and 4 BestObj, and all 9 objects are marked as QSOs.   In this case we get 2x3x4 rows.  We group together all the objects that are related in this way as a bunch.  Each bunch has a head object ID:  the first member of the bunch to be recognized as a QSO.  The precedence is TargetObjID first, then if not target in the bunch then the first SpecObjID, else the first BestObjID. This ordering reflects the first time the object was tagged as a QSO.  This order avoids a selection bias in the dataset (e.g.,  Malmquist bias if we were to order on decreasing S/N).     
Overview: A Walkthrough of the Algorithm. 

As a first step, gather the Target, Spec, and Best objects into a Zones table [1] containing their identifiers and positions. These are copied from the Best and Target PhotoObj tables and the Best SpecObjAll table.  These copies are filtered by flags indicating that the objects are QSOs (or in the case of SpecObjAll that they were targeted as QSOs).   For the photo objects (target and best), this means they are primary or secondary and flagged (primTarget) as:  TARGET_QSO_HIZ OR TARGET_QSO_CAP OR TARGET_QSO_SKIRT OR TARGET_QSO_FIRST_CAP OR TARGET_QSO_FIRST_SKIRT ( = 0x0000001F).   For the spectroscopic objects, they must
· have specClass {UNKNOWN, QSO, or HIZ_QSO} or 
· have high redshift (z> 0.6), or 
· they must be a QSO target ((primTarget & 0x1f) != 0) 
to be QSO candidates.      

Once the zone table is assembled containing all the candidates, a zones algorithm [1] is used to build a neighbors table among all these objects.  Two objects are QSO neighbors if they are within 1.5 arcseconds of one another.  The relationship is made transitive so that friends of friends are all part of the same neighborhood.   This partitions the objects into bunches.   We pick the bunch’s target, spec, or best object to represent that bunch – called the bunch head.  The selection favors primary, then secondary, then outside objects if there is a tie within one group (e.g. multiple target objects in a bunch.) If there are multiple selections within these groups, the tie is broken by taking the minimum object ID (again, to avoid any selection bias).  Once we have these bunch heads, we can compute their head (ra, dec), and the count of each kind of candidate in the bunch.  This gives rise to the QsoBunch table with one row for each bunch: 

	QsoBunch table  

	Name
	type
	Description

	HeadID
	bigint
	Unique identifier of the head object of this bunch of objects (all nearby one another). 

	HeadType
	Char(6)
	TARGET, SPEC, or BEST depending on what type of object the head is

	RA
	Float
	RA of bunch head object

	Dec
	Float
	DEC of bunch head object

	TargetObjs
	int
	Count of the number of Target objects in the bunch. 

	SpecObjs
	int
	Count of the number of Spectroscopic objects in the bunch.

	BestObjs
	int
	Count of the number of Best objects in the bunch.


Now we can grow the QsoCatalogAll table which for each bunch has triples drawn from each class of the bunch (a target, a spec, and a best object).    If there is no object in one of the classes, we fill in with a non-QSO surrogate object – the primary closest to the bunch head, or if there is no primary then a secondary (the test insists on the 1.5 arcsecond radius.)  If no such object can be found we fill in that slot with a zero object.   The resulting table looks like this:

	QsoCatalogAll table

	Name
	type
	Description

	HeadID
	bigint
	Unique identifier of this bunch of objects (all nearby one another). 

	TripleID
	bigint
	Unique identifier of this (spec, best, target) triple

	QsoPrimary
	bit
	This is the best triple of the bunch. 

	TargetObjID
	bigint
	Unique ID in Target DB, or 0 if there is no matching object.

	SpecObjID
	bigint
	Unique ID of spectrographic object or 0 if there is no such object.

	BestObjID
	bigint
	Unique ID in BestDB composed from or 0 if there is no such object.

	TargetQsoTargeted
	bit
	Flag: 1 PhotoObjID was flagged as a QSO in the target flags.

	SpecQsoConfirmed   
	bit
	Flag: 1 means this SpecObj.SpecClass QSO or HiX_QSO  

	SpecQsoUnkonwn  
	bit
	Flag: 1 means this SpecObj.SpecClass  is unknown

	SpecQsoLargeZ   
	bit
	Flag: 1 means this SpecObj  Z  > 0.6

	SpecQsoTargeted  
	bit
	Flag: 1 means this SpecObj was picked as a QSO target

	BestQsoTargeted
	bit
	Flag: 1 PhotoObjID was flagged as a QSO in the target flags.

	dist_Target_Best
	float
	distance arcMin between Target and Best

	dist_Target_Spec 
	float
	distance arcMin between Target and Spec

	dist_Best_Spec 
	float
	distance arcMin between Best   and Spec

	psfmag_i_diff 
	float
	target.psfmag_i - best.psfmag_i

	psfmag_g_i_diff   
	float
	(target.psfmag_g-target.psfmag_i) - (best.psfmag_g-best.psfmag_i)


The last 5 “quality fields” are computed later. 

We now go to the source databases and get the “vital signs” of these photo and spetro objects (both quasar candidates and also surrogates) , building a QsoSpec, QsoTarget, and QsoBest tables holding these values and for the photo objects, some additional values from ROSAT and FIRST if there is a match.    We then define QsoConcordanceAll as a view on these base tables with the following (~100) fields. 

Fields of QsoConcordanceAll 

Field semantics are explained in detail in the code below, here are just the concordance field names. 
 HeadObjID,

 tripleID,

 QsoPrimary, 

 TargetQsoTargeted,

 SpecQsoConfirmed,

 SpecQsoUnkonwn,   

 SpecQsoHighZ,  
 SpecQsoTargeted,             

 BestQsoTargeted,
 dist_Target_Best,

 dist_Target_Spec,

 dist_Best_Spec, 

 psfmag_i_diff, 

 psfmag_g_i_diff,   

 targetObjID,

 targetRa,

 targetDec,

 targetCx,

 targetCy,

 targetCz,

 targetPsfMag_u,

 targetPsfMag_g,

 targetPsfMag_r,

 targetPsfMag_i,

 targetPsfMag_z,

 targetPsfMagErr_u,

 targetPsfMagErr_g,

 targetPsfMagErr_r,

 targetPsfMagErr_i,

 targetPsfMagErr_z,

 targetExtinction_i,

 targetType,

 targetMode,

 targetFlags,

 targetFlags_u,

 targetFlags_g,

 targetFlags_r,

 targetFlags_i,

 targetFlags_z,

 targetRowC_i,

 targetColC_i,

 targetInsideMask,

 targetPrimTarget,

 targetPriTargHiZ,

 targetPriTargLowZ,

 targetPriTargFirst,

 targetFieldID,

 targetFieldMjd,

 targetFieldQuality,

 targetFieldCulled,

 targetFirstID,

 targetFirstPeak,

 targetRosatID,

 targetRosatCps,

 targetMi,




 SpecObjID,

 SpecRa,

 SpecDec,

 SpecCx,

 SpecCy,

 SpecCz,

 SpecZ,

 SpecZerr,

 SpecZConf,

 SpecZStatus,

 SpecZWarning,

 SpecClass,

 SpecPlate,

 SpecFiberID,

 SpecMjd,

 SpecSciencePrimary,

 SpecPrimTarget,

 SpecLineID,

 SpecMaxVelocity,


 

 bestObjID,

 bestRa,

 bestDec,

 bestCx,

 bestCy,

 bestCz,

 bestPsfMag_u,

 bestPsfMag_g,

 bestPsfMag_r,

 bestPsfMag_i,

 bestPsfMag_z,

 bestPsfMagErr_u,

 bestPsfMagErr_g,

 bestPsfMagErr_r,

 bestPsfMagErr_i,

 bestPsfMagErr_z,

 bestExtinction_i,

 bestType,

 bestMode,

 bestFlags,

 bestFlags_u,

 bestFlags_g,

 bestFlags_r,

 bestFlags_i,

 bestFlags_z,

 bestRowC_i,

 bestColC_i,

 bestInsideMask,

 bestPrimTarget,

 bestPriTargHiZ,

 bestPriTargLowZ,

 bestPriTargFirst,

 bestFieldID,

 bestFieldMjd,

 bestFieldQuality,

 bestFieldCulled,

 bestFirstID,

 bestFirstPeak,

 bestRosatID,

 bestRosatCps,

 bestMi

	Bunch members
	Bunches

	1
	280,543

	2
	11,839

	3
	1,434

	4
	14,476

	5
	204

	6
	172

	7
	37

	8
	556

	9
	115

	12
	62

	16
	2


Having the QsoConcordanceAll view in place and all the vital signs in place we compute some derived values.    In the end, the DR5 database has 309,440 bunches, 374,997 triples in the concordance and 114,873 confirmed quasars.  Most bunches have one catalog entry, but about 10%  have multiple matches (generally and primary and secondary best or target object where both are flagged as QSO candidates or multiple observations of a spectroscopic object).     The catalog itself has some interesting cases.   In DR5 there are 83,142 cases where the Target, Spec, and Best all agree that it is a quasar.   Since only 1% of the objects have spectra, it is not surprising that there are 82,011 objects where both the target and best are flagged as QSO but there is no spectrogram for the object (the Spec Zero case).     

With the QsoCatalogAll and QsoConcordanceAll in place we define QsoCatalog (the best of the bunch) and QsoConcordance (the wide version) by picking the best targetObj, spec, and bestObj of each bunch. 

	DR5 QsoCatalogAll Data Cube

	Target
	Spec
	Best
	Count

	All
	All
	All
	374,997

	All
	All
	Surrogate
	117,128

	All
	All
	Targeted
	242,606

	All
	All
	Zero
	15,263

	All
	Confirmed
	All
	114,873

	All
	Confirmed
	Surrogate
	30,012

	All
	Confirmed
	Targeted
	84,254

	All
	Confirmed
	Zero
	607

	All
	LargeZ
	All
	7,170

	All
	LargeZ
	Surrogate
	5,482

	All
	LargeZ
	Targeted
	1,245

	All
	LargeZ
	Zero
	443

	All
	Surrogate
	All
	5,053

	All
	Surrogate
	Surrogate
	2,745

	All
	Surrogate
	Targeted
	2,056

	All
	Surrogate
	Zero
	252

	All
	Targeted
	All
	125,309

	All
	Targeted
	Surrogate
	70,230

	All
	Targeted
	Targeted
	41,280

	All
	Targeted
	Zero
	13,799

	All
	Zero
	All
	122,592

	All
	Zero
	Surrogate
	8,659

	All
	Zero
	Targeted
	113,771

	All
	Zero
	Zero
	162

	Surrogate
	All
	All
	109,914

	Surrogate
	All
	Surrogate
	75,934

	Surrogate
	All
	Targeted
	33,481

	Surrogate
	All
	Zero
	499

	Surrogate
	Confirmed
	All
	25,517

	Surrogate
	Confirmed
	Surrogate
	24,349

	Surrogate
	Confirmed
	Targeted
	1,080

	Surrogate
	Confirmed
	Zero
	88

	Surrogate
	LargeZ
	All
	4,759

	Surrogate
	LargeZ
	Surrogate
	4,423

	Surrogate
	LargeZ
	Targeted
	92

	Surrogate
	LargeZ
	Zero
	244

	Surrogate
	Surrogate
	All
	4,072

	Surrogate
	Surrogate
	Surrogate
	2,388

	Surrogate
	Surrogate
	Targeted
	1,562

	Surrogate
	Surrogate
	Zero
	122

	Surrogate
	Targeted
	All
	45,685

	Surrogate
	Targeted
	Surrogate
	44,774

	Surrogate
	Targeted
	Targeted
	866

	Surrogate
	Targeted
	Zero
	45

	Surrogate
	Zero
	All
	29,881

	Surrogate
	Zero
	Targeted
	29,881

	Targeted
	All
	All
	248,161

	Targeted
	All
	Surrogate
	40,525

	Targeted
	All
	Targeted
	207,168

	Targeted
	All
	Zero
	468

	Targeted
	Confirmed
	All
	88,800

	Targeted
	Confirmed
	Surrogate
	5,556

	Targeted
	Confirmed
	Targeted
	83,142

	Targeted
	Confirmed
	Zero
	102

	Targeted
	LargeZ
	All
	2,033

	Targeted
	LargeZ
	Surrogate
	887

	Targeted
	LargeZ
	Targeted
	1,138

	Targeted
	LargeZ
	Zero
	8

	Targeted
	Surrogate
	All
	752

	Targeted
	Surrogate
	Surrogate
	259

	Targeted
	Surrogate
	Targeted
	493

	Targeted
	Targeted
	All
	65,744

	Targeted
	Targeted
	Surrogate
	25,164

	Targeted
	Targeted
	Targeted
	40,384

	Targeted
	Targeted
	Zero
	196

	Targeted
	Zero
	All
	90,832

	Targeted
	Zero
	Surrogate
	8,659

	Targeted
	Zero
	Targeted
	82,011

	Targeted
	Zero
	Zero
	162

	Zero
	All
	All
	16,922

	Zero
	All
	Surrogate
	669

	Zero
	All
	Targeted
	1,957

	Zero
	All
	Zero
	14,296

	Zero
	Confirmed
	All
	556

	Zero
	Confirmed
	Surrogate
	107

	Zero
	Confirmed
	Targeted
	32

	Zero
	Confirmed
	Zero
	417

	Zero
	LargeZ
	All
	378

	Zero
	LargeZ
	Surrogate
	172

	Zero
	LargeZ
	Targeted
	15

	Zero
	LargeZ
	Zero
	191

	Zero
	Surrogate
	All
	229

	Zero
	Surrogate
	Surrogate
	98

	Zero
	Surrogate
	Targeted
	1

	Zero
	Surrogate
	Zero
	130

	Zero
	Targeted
	All
	13,880

	Zero
	Targeted
	Surrogate
	292

	Zero
	Targeted
	Targeted
	30

	Zero
	Targeted
	Zero
	13,558

	Zero
	Zero
	All
	1,879

	Zero
	Zero
	Targeted
	1,879
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--   spQsoCatlaog.sql

--   2005-12-20 FJim Gray, Gordon Richards, Alex Szalay

----------------------------------------------------------------------

-- Builds a QSO catalog and concordance for SDSS 

-- from the Target, Best, and Spec databases.

--

-- Roughly it:

--   Collects a list of anything that smells like a QSO into a zone table 

--   Then, using a zone algorithm it bunches nearby objects 

--    (1.5 arcseconds is the generic raidus used throughout for matching) 

--   It picks a "Head" object to represent each bunch.

--      (target, spec, best) is the precedence in picking a Head

--   The QsoHead table has a row for every bunch giving 

--      BunchHead  ID and type and some flags and counts for the bunch.  

--   Then build a QsoCatalogAll table with a row for every combination of

--   bunch members:         bunchID, headID, targetID, specID, bestID 

--   Often a bunch lacks a spec or other object, so fill in the null values

--    with a surrogate target, spec, or best objects nearby the head object.

--   Now build a table of "vital signs" (positions, fluxes, flags,..) 

--      for all QsoCatalogAll objects 

--



QsoBest

-- 



QsoSpec 

--



QsoTarget

--   A "monster view" called QsoConcordanceAll joins QsoCatalogAll 

--     with these 3 tables to give a convenient "fat table view of the data. 

--

--=====================================================================

-- Preliminaries:  Create a QSO database to work in. 

-- This can be moved to a "Best dr5" database as a second step

--

set nocount on

go

create database QsoCAT 

go

use QsoCAT 

go 

print 'At: ' 
+ convert(varchar(40),CURRENT_TIMESTAMP,108)





+ ' starting to build QSO catalog.'

--=====================================================================

-- FIRST PHASE:  BUILD ZONE REPRESENTATION TO FIND BUNCHES AND BUNCH HEAD

--===================================================================== 

-- Phase 1 Step 1: First build zone Bias table for the sone algoritm

--   (built with a 1.5 arcsecond zone height

-- N.B. The “zones” is a way of speeding up positional matching by limiting

-- the range of Dec,ra values before doing a more accurate positional matching.
---------------------------------------------------------

--  Precompute the “alpha” for each zone based on the specified radius.

--  this local temp table will be dropped when QSO catalog is complete 

if exists(select * from sysobjects where name = N'QsoAlpha') 



drop table QsoAlpha

create table QsoAlpha( 
zoneID
int
not null primary key,








bias 
float
not null)

declare
@dec
float,


-- @dec goes from -90 to + 90




@zone
bigint,  

-- zones go from 0 to floor(180/zoneHeight)




@zoneHeight float,
-- height of zones is 1.5 arcseconds




@theta
float


-- this is the QSO raidus search 

set @theta  = 1.5/3600 


-- set radius (degrees)

set @zoneHeight = @theta

-- and zone height to match 

set @zone = 0





-- start at the south pole with zone = 0

set @dec = @zone*@zoneHeight-90 -- set the initial dec at south pole. 

----------------------------------------------------------

-- fill in the Alpha table 

while (@dec < 90)


begin







-- get zone's decMax(furthest from equator)  


set @dec = @zone*@zoneHeight-90 -- round down when southern hemisphere


if @dec >= 0 set @dec = @dec + @zoneHeight  -- round up in the north


else
     set @dec = -@dec
-- make dec positive


if ((@dec + @theta) >  90)

-- if pole is inside the circle  



begin






-- then give a 180 degree buffer



insert QsoAlpha values (@zone, 180)-- pole included case


 



end 


else







-- if pole not included then....



begin






-- compute bias using sqrt(cos(dec+/-theta))



insert QsoAlpha values (@zone, 





degrees(atan(radians(@theta)




/sqrt(1e-9+(cos(radians(@dec-@theta))*cos(radians(@dec+@theta)))))))



end


set @zone= @zone + 1


-- next zone (one step towards north pole)



set @dec = @zone*@zoneHeight-90


end


--===================================================================== 

-- Phase 1 Step 2: Populate zone table with QSO candidates

-- This is where the quasars and quasar candidates are actually identified. 

----------------------------------------------------------- 

if exists(select * from sysobjects where name = N'QsoZone') 



drop table QsoZone

---------------------------------------------------------

-- QsoZone table is also a work table used in the algorithm to compute 

-- QsoNeighbors.  Every QSO candidate object has a row in the QsoZone table. 

create table QsoZone( zoneID
int
not null,



ra 
float
not null,



dec 
float
not null,



objID 
bigint
not null,



type 
char(6)
not null, -- best, spec, target



cx 
float 
not null,



cy 
float
not null,



cz 
float
not null,



native tinyint
not null, -- 1 means it is added right margin.




constraint pk_QsoZone_zoneID_ra_objID 




primary key clustered (zoneID, ra, objID)  



) 

---------------------------------------------------------------

-- build zone table with elemets from each of the three catalogs

---------------------------------------------------------------

-- add the specObjects

insert QsoZone 


select  floor((Dec+90.0)/@zoneHeight) as zoneID,




Ra, Dec, SpecObjID,



'SPEC' as type, 
 



Cx, Cy, Cz, 



1 as native 


from  Bestdr5.dbo.specObjAll  


where   ra >= -90
 


-- ~1600 fibers have no ra/dec

  
and ( specClass in (3,4,0)

-- class is QSO or HiZ_QSO or Unknown.


   or z > 0.6   
      


-- or high redshift


   or (primTarget & 0x0000001F) != 0  -- or it is a QSO target


    )

-------------------------------------------------------

-- Add the TARGET and BEST objects (only primary and secondary) 

-- The indicator that a Target or Best object may be a QSO is:

--  A primary or secondary PhotoObj with target flags set to 

-- catch TARGET_QSO_HIZ,       TARGET_QSO_CAP,        TARGET_QSO_SKIRT, 

--       TARGET_QSO_FIRST_CAP, TARGET_QSO_FIRST_SKIRT 

insert QsoZone 


select  floor((Dec+90.0)/@zoneHeight) as zoneID,




Ra, Dec, ObjID,



'TARGET' as type, 
 



Cx, Cy, Cz, 



1 as native 


from Targdr5..PhotoObjAll  


where primTarget & 0x0000001F != 0 -- the flags in comment above


  and mode in (1,2,4)  



  -- primary, secondary, or outside

--------------------

-- And, now for Best

insert QsoZone 


select  floor((Dec+90.0)/@zoneHeight) as zoneID,




Ra, Dec, objID,



'BEST' as type, 
 



Cx, Cy, Cz, 



1 as native 


from Bestdr5..PhotoObjAll 


where primTarget & 0x0000001F != 0
-- the flags in comment above


  and mode in (1,2,4)  

    
  
-- primary, secondary, or outside

--------------------------------------------------------------

-- And, now add in the right margin visitors. 

insert QsoZone 


select  Z.zoneID,




ra+360, dec, objID,



type, 
 



cx, cy, cz, 



0 as native 


from QsoZone Z join QsoAlpha A on Z.zoneID = A.zoneID


where ra < A.bias

declare @rows int

select @rows = count(*) from QsoZone

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)



+ ' QsoZone has ' + cast(@rows as varchar(30))+ ' rows.'

--

--=====================================================================

-- SECOND PHASE:  USE ZONE REPRESENTATION TO FIND BUNCHES  

--===================================================================== 

-- Phase 2 Step 1: Build the neighbors table

-- 

all pairs within 1.5 arcseconds of one another

---------------------------------------------------------

if exists(select * from sysobjects where name = N'QsoNeighbors') 


drop table QsoNeighbors

create table QsoNeighbors (
ObjID1 bigint, ObjID2 bigint, 










type1 char(6), type2 char(6),










primary key (ObjID1, ObjID2))

declare @deltaZone int

set @deltaZone = -1

-------------------------------------------------------------------

-- standard zone alogorithm to compute neighbors 

-- doing only half the work (objID1< objID2) for each zone pair 

while (@deltaZone <= 1)


begin


insert QsoNeighbors





-- insert one zone's neighbors 


 select o1.objID as objID1,


-- outer object



o2.objID as objID2,




-- inner inner object



o1.type, o2.type  




-- type


 from QsoZone o1 inner loop join QsoAlpha a on a.zoneID =o1.zoneID




inner loop join QsoZone o2 
-- force a nested loops join



on o1.zoneID-@deltaZone = o2.zoneID 
-- using zone number and ra interval



and o2.ra between o1.ra-a.Bias and o1.ra+a.Bias  


    where    o1.objID  < o2.objID


-- do 1/2 the work now



and (o1.native + o2.native) > 0

-- objects not both in margin 



and o2.dec between o1.dec - @theta  
-- dec is inside circle



              and  o1.dec + @theta  
-- quick filter on dec



and 4*power(sin(radians(@theta/2)),2) >
-- careful distance filter 



power(o1.cx-o2.cx,2)+power(o1.cy-o2.cy,2)+power(o1.cz- o2.cz,2)


set @deltaZone = @deltaZone +1


-- go to next zone


end


-----------------------------------------------------------------------

-- insert the mirror image
(the other half of the zone work). 

insert QsoNeighbors


select objID2,objID1,type2,type1 


from QsoNeighbors


--===================================================================== 

-- Phase 2 Step 2: Now do transitive closure of the neighbors 

--                (friends of friends)

TransitiveClosure:
 -- loop as long as there are (friends of friends)


insert QsoNeighbors









 -- insert (A,C) if 

select 
N1.objID1 as ObjID1, N2.objID2 as objID2, -- if (A,B) are neigbors
       

N1.type1 as type1, N2.type2 as type2 
 -- and (B,C) are neigbors

from QsoNeighbors N1 join QsoNeighbors N2   

 -- and A!=C


on  N1.objID2  = N2.objID1 



and N1.objID1 != N2.ObjID2



where N2.objID2 not in (
 






 -- and (A,C) not yet   


select objID2 
 








 -- in the neighbors set


from QsoNeighbors 



where objID1 = N1.ObjID1)






  

if @@rowcount > 0 goto TransitiveClosure
 

-- itterate till no new ones
--===================================================================== 

-- Phase 2 Step 3:  QSO Neighbors table is built; 

-- Now include the self-connection 

insert  QsoNeighbors select ObjID, ObjID, type, type 







 from QsoZone

--

select @rows = count(*) from QsoNeighbors

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)





+ ' QsoNeighbors has ' + cast(@rows as varchar(30))+ ' rows.'

--=====================================================================

-- THIRD PHASE:  ZONE AND NEIGHBORS BUILT, 

-- NOW BUILD BUNCH TABLE AND FIND BUNCH HEAD

--===================================================================== 

-- Now find head of bunch. 

if exists(select * from sysobjects where name = N'QsoBunch') 


drop table QsoBunch

create table QsoBunch (

-------------------------------------------------------------------

--/H describes each bunch of matching QSO candidate objects 

--/H  from Target, Spec, and Best databases using a search radius of 1.5 

--/H  arcseconds. 

-- ----------------------------------------------------------------

--/T One distinguished object is the head of a bunch. 

--/T If the bunch contains a target object, then we pick the 

--/T mode = (primary, secondary, outside) in that order. 

--/T  if there are multiple primaries then the lowest objID wins. 

--/T if there is no target in in the bunch, then the (primary) SpecObj wins.

--/T if there is no target or specobj, then the (primary) Best obj wins.  

--/T Each bunch object points to its BunchHead  and all objects 

--/T with the same BunchHead form a bunch. (starting with a 

--/T 1.5 arcsecond radius, we do a transitive closure (friends of friends) to 

--/T build the bunch.  

--/T The BunchHead describes the bundle, its center point (head's RA, DEC)

--/T   and the counts of bunch members of each type. 

-------------------------------------------------------------------------------


HeadObjID
bigint not null primary key, --/D Bunch Head object ID  


HeadObjType char(6) not null, --/D type of head object 'TARGET', 'SPEC', 'BEST' 


ra


float not null,--/D right ascencion of head object --/U deg



[dec] 

float not null,--/D declination of head object     --/U deg
targetObjs int not null, --/D # target QSO candidates in



specObjs
int not null,
  --/D # spectro QSO candidates in 


bestObjs
int not null 
  --/D # best QSO candidates in bunch     

)

---------------------------------------------------------------------

-- Build the bunch heads using these two work tables:

create table #Heads (HeadObjID bigint not null primary key)

create table #ignore (objID bigint not null primary key)

--If possible a primary TARGET object the head (break ties with min ObjID)

insert #Heads

-- primary target heads


select distinct HeadObjID   


from ( select min(N.objID2) HeadObjID



from QsoNeighbors N join TargDr5..PhotoTag T 




on N.objID2 = T.objID and T.mode = 1



where N.type2 = 'TARGET' and N.type1='TARGET'



group by N.ObjID1) T

--failing that, pick a secondary TARGET object as the head 

insert #ignore  --- ignore objects in those bunches (they have heads)


select distinct ObjID2


from QsoNeighbors N join #heads H on N.ObjID1 = H.HeadObjID 

--

insert #Heads

-- secondary target heads


select distinct HeadObjID   


from ( select min(N.objID2) HeadObjID



from QsoNeighbors N join TargDr5..PhotoTag T 




on N.objID2 = T.objID and T.mode = 2



where N.type2 = 'TARGET' and N.type1='TARGET'



and   N.ObjID1 not in (select ObjID from #ignore)



group by N.ObjID1) T

--failing that, pick an "outside" TARGET object as the head 

insert #ignore   --- ignore objects in those bunches (they have heads)


select distinct ObjID2


from QsoNeighbors N join #heads H on N.ObjID1 = H.HeadObjID


where objID2 not in (select objID from #ignore) 

insert #Heads

-- outside target heads


select distinct HeadObjID   


from ( select min(N.objID2) HeadObjID



from QsoNeighbors N join TargDr5..PhotoObjAll T 




on N.objID2 = T.objID and T.mode = 4



where N.type2 = 'TARGET' and N.type1='TARGET'



and   N.ObjID1 not in (select ObjID from #ignore)



group by N.ObjID1) T

------------------------------------------------------------

-- Create the bunches headed by a target object. 

insert QsoBunch

-- target headed bunches


select HeadObjID, 'TARGET' ,0,0,0,0,0 


from #Heads 

--- Now ignore objects in those bunches (because they have heads)

insert #ignore  -- ignore objects in those bunches (they have heads)


select distinct ObjID2


from QsoNeighbors N join #heads H on N.ObjID1 = H.HeadObjID


where objID2 not in (select objID from #ignore) 

truncate table #Heads


---------------------------------------------------------------------

-- In the remaining bunches pick the min SPEC object of each bunch as the head.

insert #Heads
-- primary spec heads

select distinct HeadObjID   

from ( select min(N.objID2) HeadObjID


from QsoNeighbors N join BestDr5..SpecObj S   -- only sciencePrimary



on N.objID2 = S.specObjID  


where N.type2 = 'SPEC' and N.type1='SPEC'


and N.objID1 not in (select objID from #ignore) 


group by N.ObjID1) S

-- now try for secondary (not science primary SpecObjs if could not find primary

insert #ignore  --ignore objects in those bunches (they have heads)


select distinct ObjID2


from QsoNeighbors N join #heads H on N.ObjID1 = H.HeadObjID

insert #Heads
-- Not SciencePrimary Spec Heads

select distinct HeadObjID   

from ( select min(N.objID2) HeadObjID


from QsoNeighbors N join BestDr5..SpecObjAll S   -- only sciencePrimary



on N.objID2 = S.specObjID  


where N.type2 = 'SPEC' and N.type1='SPEC'


and   N.ObjID1 not in (select ObjID from #ignore)


group by N.ObjID1) S

--- OK, create the spec-headed bunches. 

insert QsoBunch


select HeadObjID, 'SPEC' ,0,0,0,0,0 


from #Heads 

------------------------------------------------------------

-- go on the the bunches headed by a best object. 

insert #ignore --ignore objects in those bunches (they have heads)


select distinct ObjID2


from QsoNeighbors N join #heads H on N.ObjID1 = H.HeadObjID


where objID2 not in (select objID from #ignore) 

truncate table #heads

--------------------------------------------

-- look for a primary best object

insert #Heads

select distinct HeadObjID   
-- primary best headed objects

from ( select min(N.objID2) HeadObjID


from QsoNeighbors N join BestDr5..PhotoTag T 



on N.objID2 = T.objID and T.mode = 1


where N.type2 = 'BEST' and N.type1='BEST'


and   N.ObjID1 not in (select ObjID from #ignore)


group by N.ObjID1) T

insert #ignore -- ignore objects in those bunches (they have heads)


select distinct ObjID2


from QsoNeighbors N join #heads H on N.ObjID1 = H.HeadObjID 

insert #Heads 
-- primary best headed objects

select distinct HeadObjID   

from ( select min(N.objID2) HeadObjID


from QsoNeighbors N join BestDr5..PhotoTag T 



on N.objID2 = T.objID and T.mode = 2


where N.type2 = 'BEST' and N.type1='BEST'


and   N.ObjID1 not in (select ObjID from #ignore)


group by N.ObjID1) T

--failing that, pick an "outside" best object as the head 

insert #ignore 


select distinct ObjID2


from QsoNeighbors N join #heads H on N.ObjID1 = H.HeadObjID 


where objID2 not in (select objID from #ignore) 

insert #Heads

select distinct HeadObjID   

from ( select min(N.objID2) HeadObjID


from QsoNeighbors N join BestDr5..PhotoObjAll T 



on N.objID2 = T.objID and T.mode = 4


where N.type2 = 'BEST' and N.type1='BEST'


and   N.ObjID1 not in (select ObjID from #ignore)


group by N.ObjID1) T

---------------------------------------------------------------------

-- In the remaining bunches the are headed by a BEST object  

insert QsoBunch

select HeadObjID, 'BEST' ,0,0,0,0,0 


from #Heads 

-- drop the work tables. 

drop table #Heads

drop table #ignore  

===================================================================== 

-- Phase 3: Step 2: bunches computed, now compute bunch statistics

update QsoBunch 

set RA     = Z.RA,



[Dec]  = Z.[Dec]
 

from QsoBunch B join QsoZone Z on B.HeadObjID = Z.ObjID

--

select
B.HeadObjID,

 


sum(case when z.type = 'TARGET' then 1  else 0 end) targetObjs,
 
 


sum(case when z.type = 'SPEC'   then 1  else 0 end) specObjs,

  


sum(case when z.type = 'BEST'   then 1  else 0 end) bestObjs 


into #BunchStats
 

from QsoBunch B join QsoNeighbors N on B.HeadObjID = N.objID1


join QsoZone  Z on N.ObjID2 = Z.objID

group by B.HeadObjID

--

update QsoBunch 

set 
targetObjs = S.targetObjs,
 
 



specObjs   = S.specObjs,

  



bestObjs   = S.bestObjs 

 

from QsoBunch B join #BunchStats S on B.HeadObjID = S.HeadObjID

drop table #BunchStats 

drop table #QsoNeighbors

--- give a report

select @rows = count(*) from QsoBunch

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)



+ ' QsoHead has ' + cast(@rows as varchar(30))+ ' rows.'

--=====================================================================

-- THIRD PHASE:  Complete: bunches and head computed
--===================================================================== 

-- FOURTH PHASE:  Compute the QSO catalog by combining bunch members

if exists(select * from sysobjects where name = N'QsoCatalogAll') 


drop table QsoCatalogAll

create table QsoCatalogAll (


-------------------------------------------------------------------

--/H describes a triple (Target, Spec, Best) of objects that were 

--/H   flagged as QSO and that form a bunch. 

-- ----------------------------------------------------------------

--/T The tripple names 3 objects and thier "quality flags".

--/T In the simplest case, all three objects were flagged as QSO.

--/T And all 3 have the same ra,dec and have very similar magnitudes.

--/T In that case the "QsoCandidate" boolean flags are set for each

--/T If the distances magnitude differences are near zero, 

--/T that means it is a very good match. 

--/T If one or two of the types (target, spec, photo) were not flagged QSO, 

--/T we look for a "surrogate" of that type (target, spec, photo) nearby 

--/T (within 1.5 arcseconds). If one is found its objectID is put in the triple

--/T and the QsoCandidate flag for that object is set to zero.

--/T The distance measures indicate the goodness of the spatial match. 

--/T The psfMag difference measures indicate the goodness of the optical fit. 

-------------------------------------------------------------------------------


HeadObjID    bigint not null,--/D ID of first object in bunch (points to QsoBunch)


tripleID
   int identity primary key,--/D Unique ID of this tripple in the bunch          


QsoPrimary   bit not null default(0),--/D 1; this is best tripple of bunch    


HeadObjType
char(6) not null, --/D type of head object 'TARGET', 'SPEC', 'BEST'    


TargetObjID
bigint default(0),--/D target QSO or surrogate target object or zero   


SpecObjID
bigint default(0),--/D spectroscopic QSO or surrogate specobj or 0 


BestObjID
    bigint default(0),--/D best QSO or surrogate best or
TargetQsoTargeted bit not null default(0), --/D 1: Target was flagged QSO  


SpecQsoConfirmed   bit not null default(0),--/D 1; Spec was confirmed QSO    


SpecQsoUnkonwn     bit not null default(0),--/D 1; Spec was class unkonwn


SpecQsoHighZ       bit not null default(0),--/D 1; SpecObj has Z > 0.6


SpecQsoTargeted    bit not null default(0),--/D 1; Spec was targeted as QSO    


BestQsoTargeted   bit not null default(0), --/D 1: Best was flagged QSO    


dist_Target_Best   float not null default(9999),--/D distance arcMin 






--  between Target and Best    --/U arcmins --/K POS_ANG_DIST_GENERAL


dist_Target_Spec   float not null default(9999),  --/D distance arcMin 






--  betweenTarget and Spec    --/U arcmins --/K POS_ANG_DIST_GENERAL

dist_Best_Spec
  float not null default(9999),  --/D distance arcMin 






--  between Best   and Spec    --/U arcmins --/K POS_ANG_DIST_GENERAL

psfmag_i_diff
  
  float not null default(9999),--/D 






--  (target.psfmag_i - best.psfmag_i)
       






--/U mag --/K PHOT_COLOR


psfmag_g_i_diff
  float not null default(9999)  --/D 






-- (target.psfmag_g-target.psfmag_i) - (best.psfmag_g-best.psfmag_i) 






--/U mag --/K PHOT_COLOR

 
)

----------------------------------------------------------------------

-- if bunch head is "best" then there is no spec or target object in the bunch.

-- so it is "solo". (recall best is picked as head if there is no alternative)

insert QsoCatalogAll


select HeadObjID, 0, 'BEST', null, null,B.objID2, 0,0,0,0,1 



,9999, 9999, 9999, 9999, 9999

-- the quality flags computed later


from QsoBunch H join QsoNeighbors B 




on HeadObjType = 'BEST' and




   H.HeadObjID = B.objID1 and B.type2 = 'BEST'

----------------------------------------------------------------------

-- if bunch head is "spec" then there is no target object in the bunch.

-- but there may be Spec+Best objects. 

insert QsoCatalogAll


select HeadObjID, 0, 'SPEC', null, SN.objID2,B.objID2, 0, 



case when S.specClass in (3,4) then 1 else 0 end 

 as SpecQsoConfirmed,

case when S.specClass in (0) then 1 else 0 end 

 as SpecQsoUnkown,

case when S.Z> 0.6 then 1 else 0 end as SpecQsoHighZ,

case when (S.primTarget & 0x0000001F) != 0 then 1 else 0

   end as SpecQsoTargeted,




case when B.objID2 is null then 0 else 1 end 

















 as BestQsoTargeted



,9999, 9999, 9999, 9999, 9999

-- the quality flags computed later


from QsoBunch H join QsoNeighbors SN 




    on  H.HeadObjType = 'SPEC' and




        H.HeadObjID = SN.objID1 and SN.type2 = 'SPEC'




    join BestDr5..SpecObjAll S




    on SN. objID2= S.SpecObjID



    left outer join QsoNeighbors B 




             on H.HeadObjID = B.objID1  and B.type2 = 'BEST'

----------------------------------------------------------------------

-- if bunch head is "target" then there may be target+spec+best

-- objects in the bunch.

insert QsoCatalogAll


select HeadObjID, 0, 'TARGET', T.objID2, SN.objID2,B.objID2,



1,                                             
as TargetQsoTargeted,



case when SN.objID2 is null then 0 else  



     case when S.specClass in (3,4) then 1 else 0 end  



     end 





                 

as SpecQsoConfirmed,



case when SN.objID2 is null then 0 else  



     case when S.specClass in (0) then 1 else 0 end  



     end 





                 

as SpecQsoUnkonwn,



case when SN.objID2 is null then 0 else  



     case when S.Z> 0.6  then 1 else 0 end 



     end                                        
as SpecQsoHighZ,



case when SN.objID2 is null then 0 else  



     case when (S.primTarget & 0x0000001F) != 0 then 1 else 0 end 



     end 





                  

as SpecQsoTargeted,


case when B.objID2 is null then 0 else 1 end

as BestQsoTargeted,



,9999, 9999, 9999, 9999, 9999

-- the quality flags computed later


from QsoBunch H join QsoNeighbors T 




on HeadObjType = 'TARGET' 



-- head is a target object




  and H.HeadObjID = T.objID1 and T.type2 = 'TARGET'




left outer join QsoNeighbors S 

-- with an optional Spec neighbor




on H.HeadObjID = Sn.objID1  and SN.type2 = 'SPEC'




left outer join BestDr5..SpecObjAll S
-- get spec obj vital signs. 




on SN. objID2 = S.SpecObjID






left outer join QsoNeighbors B 

-- with an optional best neighbor




on H.HeadObjID = B.objID1  and B.type2   = 'BEST'

---------------------------------------------------------------------------

-- Catalog filled in, now convert nulls to zeros. 

update QsoCatalogAll set 
BestObjID   = coalesce(BestObjID,0),

           

SpecObjID   = coalesce(SpecObjID,0), 

TargetObjID = coalesce(TargetObjID,0) 

---------------------------------------------------------------------------

-- report Catalog size.  

select @rows = count(*) from QsoCatalogAll

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)



+ ' QsoCatalogAll has ' + cast(@rows as varchar(30))+ ' rows.'

--=====================================================================

-- FOURTH PHASE Complete: QsoCatalogAll computed 

--==============================================================

--===================================================================== 

-- FIFTH PHASE:  FILL IN MISSING Spec, Target, Best QsoCatalogAll OBJECTS 

--   WITH OBJECTS THAT ARE NEARBY BUT WERE NOT FLAGGED AS QSO CANDIDATES  

--=====================================================================

create table QsoSpecBestSurrogate(


HeadObjID bigint not null, 


SpecObjID bigint not null,

SurrogateObjID bigint,


primary key (HeadObjID, SpecObjID))

--===================================================================== 

-- Phase 5: Step 1:  Find the Best..PhotoObj surrogates implied by SpecObj

insert QsoSpecBestSurrogate


select distinct C.headObjID, S.SpecObjID, S.BestObjID  


from QsoCatalogAll C join BestDr5..SpecObjAll S on C.SpecObjID = S.SpecObjID


where S.BestObjID != 0 

--fill in surrogate Best with it. 

update QsoCatalogAll

set BestObjID = S.SurrogateObjID

from QsoCatalogAll C join QsoSpecBestSurrogate S 


on C.HeadObjID = S.HeadObjID and C.SpecObjID = S.SpecObjID

where BestObjID = 0
--===================================================================== 

-- Phase 5: Step 2:  Find the Best..PhotoObj surrogates needed by others. 

insert QsoSpecBestSurrogate


select headObjID, 0, Bestdr5.dbo.fGetNearestObjIdEq(Ra,[Dec],1.5/60.0) 


from QsoBunch


where BestObjs=0


and HeadObjID not in (select HeadObjID from QsoSpecBestSurrogate)

-- delete the nulls

delete QsoSpecBestSurrogate where SurrogateObjID is null   

-- now look for Best..PhotoObj secondaries if no primaries were found 

insert QsoSpecBestSurrogate


select headObjID, 0, Bestdr5.dbo.fGetNearestObjIdAllEq(Ra,[Dec],1.5/60.0) 


from QsoBunch


where BestObjs=0


  and HeadObjID not in (Select headObjID from QsoSpecBestSurrogate)

-- clean out the null values

delete QsoSpecBestSurrogate where SurrogateObjID is null 

-- Now update the QSO Catalog with these "surrogates"

update QsoCatalogAll


set BestObjID = S.SurrogateObjID


from QsoCatalogAll C 


join QsoSpecBestSurrogate S on C.HeadObjID = S.HeadObjID


where BestObjID = 0

--===================================================================== 

-- Phase 5: Step 3:  Find the Target..TargetObj surrogates implied by SpecObj

create table QsoTargetSurrogate(


HeadObjID bigint not null, 


SpecObjID bigint not null,

SurrogateObjID bigint,


primary key (HeadObjID, SpecObjID))

---------------------------------------------------------------

--Get the Targets that SpecObj points to 

insert QsoTargetSurrogate


select distinct C.headObjID, S.SpecObjID, S.TargetObjID  


from QsoCatalogAll C 

join BestDr5..SpecObjAll S on C.SpecObjID = S.SpecObjID


where S.TargetObjID != 0   

--fill in surrogate Target with them. 

update QsoCatalogAll

set TargetObjID = S.SurrogateObjID

from QsoCatalogAll C join QsoTargetSurrogate S 


on C.HeadObjID = S.HeadObjID and C.SpecObjID = S.SpecObjID

where TargetObjID = 0

-- fill in "zeros"     

--===================================================================== 

-- Phase 5: Step 4:  Find the Target..PhotoObj surrogates needed by others. 

insert QsoSpecTargetSurrogate
-- collect primary Target Objects nearby 


select headObjID, 0, 




 TargDr5.dbo.fGetNearestObjIdEq(Ra,[Dec],1.5/60.0)  


from QsoBunch




where TargetObjs=0 -- head objects that are missing a target object


and HeadObjID not in (select HeadObjID from QsoSpecTargetSurrogate)

-- delete the nulls

delete QsoSpecTargetSurrogate where SurrogateObjID is null   

-- now look for Target..PhotoObj secondaries if no primaries were found 

insert QsoSpecTargetSurrogate


select headObjID, 0,



 TargDr5.dbo.fGetNearestObjIdAllEq(Ra,[Dec],1.5/60.0) 


from QsoBunch


where TargetObjs=0


  and HeadObjID 




not in (Select headObjID from QsoSpecTargetSurrogate)

-- clean out the null values

delete QsoSpecTargetSurrogate where SurrogateObjID is null 

-- Now update the QSO Catalog with these "surrogates"

update QsoCatalogAll


set TargetObjID = T.SurrogateObjID


from QsoCatalogAll C 


join QsoSpecTargetSurrogate T on C.HeadObjID = T.HeadObjID


where TargetObjID = 0

--===================================================================== 

-- Phase 5: Step 5:  Find the Best..SpecObj surrogates

-----------------

-- Need a helper function to find closest SpecObjs.

-- This temp fuction is dropped later.

if exists (select * from dbo.sysobjects where name = N'fGetNearestSpecObjID') 


drop function fGetNearestSpecObjID

go

create function  fGetNearestSpecObjID(@ra float, @dec float, @rad float)

returns bigint as begin 


declare @nx float,

                @ny float,

                @nz float,

                @cmd varchar(1000),



@specObjID bigint 

        set @nx  = cos(radians(@dec))*cos(radians(@ra));

        set @ny  = cos(radians(@dec))*sin(radians(@ra));

        set @nz  = sin(radians(@dec));

        set @cmd = 'CIRCLE J2000 ' + str(@ra,22,15)

 




  +' '+str(@dec,22,15)+' '+str(@rad,5,2);

        select top 1 @specObjID = SpecObjID  

        from Bestdr5.dbo.fHtmCover(@cmd) , Bestdr5.dbo.SpecObjAll with (nolock)

        where (HTMID between  HTMIDstart and HTMIDend)

        and ((2*degrees(asin(sqrt(power(@nx-cx,2)+power(@ny-cy,2)


     


      +power(@nz-cz,2))/2))*60)< @rad)


 order by sciencePrimary desc  -- prefer science primary SpecObjs
  
return @specObjID


end

go

--===================================================================== 

-- Phase 5: Step 4:  Build the Best..SpecObj Surrogates

insert QsoSurrogate


select headObjID,  dbo.fGetNearestSpecObjID(ra,[dec],1.5/60.0) 


from QsoBunch


where SpecObjs=0

-- delete the nulls 139399

delete QsoSurrogate where SurrogateObjID is null 

-- Now update the QSO Catalog with these "surrogate" SpecObjs 

update QsoCatalogAll


set SpecObjID = M.SurrogateObjID


from QsoCatalogAll Q join QsoSurrogate M on Q.HeadObjID = M.HeadObjID

---------

-- cleanup

drop table QsoSurrogate 

drop function fGetNearestSpecObjID

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)



+ ' added as many surrogates to QsoCatalogAll as we could.'
--===================================================================== 

-- SIXTH PHASE:  BUILD "VITAL SIGNS" OBJECT TABLES: QsoSpec, QsoTarget, QsoBest

--=====================================================================

-- SIXTH PHASE Step 1:  Build QsoSpec vital signs of QSO and surrogate SpecObjs 

--===================================================================== 

-- Extract the list of SpecObjs that smell like QSOs (or to fill in  a bunch).

--  

-- The Spec Predicate is:

--   class is QSO or HiZ_QSO or Unknown.

--   or the redshift > 0.6 (this high redshift suggests it may be a QSO)

--- We ignore SpecObj where we have no RA/DEC (dec < -90 degrees)

if exists(select * from sysobjects where name = N'QsoSpec') 



drop table QsoSpec

create table QsoSpec(

-------------------------------------------------------------------------------

--/H Contains a record describing the attributes of each QSO Spec object

--/H   and also Spectroscopic Surrogates to fill in the QsoConcordanceAll view.

-------------------------------------------------------------------------------

--/T  This table is copied from the "base" Best..SpecObj Table. 

--/T  It has a row for each spectroscopic QSO candidate 

--/T  and if no candidate exists nearby a Target or Best candidate then 

--/T  a "surrogate" Spectroscopic object is added 

--/T         the closest specobj within 1.5 arcseconds of the QsoBunch head.  

--/T  If no such surrogate Spec object can be found, 

--/T  we use the ZERO surrogate (literally, all fields are zero). 

--/T  The test for a Spec object being a QSO candidate is: 

--/T    primary target flags set to one of TARGET_QSO_HIZ 

--/T                             |TARGET_QSO_CAP | TARGET_QSO_SKIRT 

--/T                             |TARGET_QSO_FIRST_CAP | TARGET_QSO_FIRST_SKIRT

--/T  The table also includes the id and summary statistics for 

--/T    matching FIRST and ROSAT objects if they exist, and zero otherwise

--/T  Also includes absolute magnitude estimated using Pei(1999)

--/T    if a reliable reshift is available from a corresponding bunch specobj 

-------------------------------------------------------------------------------


SpecObjID  bigint not null primary key,--/D Unique ID of the Spectro  obs
HeadObjID
 bigint not null, --/D Unique ID of Qso Bunch Head --/K ID_CATALOG


SpecRa 

float not null, --/D ra in J2000 --/U deg --/K POS_EQ_RA_MAIN


SpecDec 
  float not null,  --/D dec in J2000 --/U deg --/K POS_EQ_DEC_MAIN


SpecCx


float not null,  --/D unit vector for ra+dec --/K POS_EQ_CART_X


SpecCy


float not null,  --/D unit vector for ra+dec --/K POS_EQ_CART_Y


SpecCz


float not null,  --/D unit vector for ra+dec --/K POS_EQ_CART_Z


SpecZ 


float not null,  --/D Final Redshift --/K REDSHIFT


SpecZerr 

real not null,   --/D Redshift error --/K REDSHIFT ERROR


SpecZConf 
real not null,--/D Redshift confidence --/K REDSHIFT STAT_PROBABILITY


SpecZStatus 
smallint not null,--/D Redshift status --/R SpecZStatus --/K CODE_QUALITY

SpecZWarning 
int not null,--/D Spectral Classification --/R SpecClass 


SpecClass 
smallint not null, --/D Spectral Classification --/R SpecClass 


SpecPlate 
smallint not null, --/D Plate ID --/K ID_PLATE


SpecFiberID 
smallint not null, --/D Fiber ID --/K ID_FIBER


SpecMjd 

int not null, --/D MJD of observation --/U MJD --/K TIME_DATE


SpecSciencePrimary smallint not null, --/D Deemed to be science-worthy










-- (defines default view SpecObj) --/K CODE_MISC


SpecPrimTarget  int not null, --/D Bit mask of target categories  
   SpecLineID 
bigint not null, --/D Unique identifier of the line  


SpecMaxVelocity real not null,--/D Velocity estimate based on full width









-- half maximum velocity of broadest good line









-- /U km/s --/K MAX_VELOCITY 


SpecQsoConfirmed tinyint not null --/D 1: was confirmed QSO --/K CODE_MISC  


) 

-- Populate the QsoSpec table

insert QsoSpec

select  S.SpecObjID
as SpecObjID, --/D Unique ID of the Spec observation
Q.HeadObjID
as HeadObjID, 
 --/D Unique ID of Qso Bunch Head


S.Ra

as specRa,

--/D ra in J2000 --/U deg --/K POS_EQ_RA_MAIN


S.dec

as SpecDec,

--/D dec in J2000 --/U deg --/K POS_EQ_DEC_MAIN


S.cx

as SpecCx,

--/D unit vector for ra+dec --/K POS_EQ_CART_X


S.cy

as SpecCy,

--/D unit vector for ra+dec --/K POS_EQ_CART_Y


S.cz

as SpecCz,

--/D unit vector for ra+dec --/K POS_EQ_CART_Z


S.z 

as SpecZ,


--/D Final Redshift --/K REDSHIFT

 
S.zErr 
as SpecZerr,

--/D Redshift error --/K REDSHIFT ERROR

 
S.zConf
as SpecZConf,

--/D Redshift confidence  

 
S.zStatus
as SpecZStatus,
--/D Redshift status   --/K CODE_QUALITY

 
S.zWarning as SpecZWarning,--/D Warning Flags   --/K CODE_QUALITY

 
S.specClass as SpecClass, 
--/D Spectral Classification --/K CLASS_OBJECT 

 
S.plate 
as SpecPlate,

--/D Plate ID --/K ID_PLATE

 
S.fiberID
as SpecFiberID, --/D Fiber ID --/K ID_FIBER

 
S.mjd     as SpecMjd,     --/D MJD of observation --/U MJD --/K TIME_DATE

 
S.sciencePrimary as SpecSciencePrimary,--/D Deemed to be science-worthy










-- (defines default view SpecObj) --/K CODE_MISC

   S.primTarget as SpecPrimTarget, --/D trageting flags for this object


0

as SpecLineID,
  
-- computed below


0.0

as SpecMaxVelocity,
-- computed below


Q.SpecQsoConfirmed as SpecQsoConfirmed  --/D 1:  was flagged  

from  Bestdr5.dbo.specObjAll S


join (
select   specObjID ,max( headobjid) as HeadObjID ,


 
max(case when SpecQsoConfirmed=1 then 1 else 0 end)  SpecQsoConfirmed



from QsoCatalogAll



group by specObjID) as Q


 on S.SpecObjID = Q.specObjID

--------------------------------------------------------------

-- Compute SpecMaxVelocity

-- construct a list of the "good" spectral lineS.

Select SpecObjID, LineID, 2.99e5*2.354*sigma/wave as Vel 

into #GoodLines

from Bestdr5..SpecLine

where nSigma > 3  

  and chisq/nu < 20  

  and ew > 0  

  and lineID in (1215,1400,1549,1909,2799,4863,6565)  -- GOOD lines

  -- fraction difference between integrated EQW and Gaussian fit derived EQW 
  -- measures  how well the fit worked (and how reliable sigma is)

  and abs(ew - height*sigma*1.065*2.354/continuum)/ew < 0.20

  and specObjID in (select SpecObjID from QsoSpec)

--------------------------------------------------------------

-- For each SpecObj find its maxVelocity (for a "good line"). 

select  O.SpecObjID,


max(lineID) as lineID, -- note, this line has max velocity but is not unique


max(vel)    as MaxVel  -- max velocity for that obj (among the good lines)

into #SpecMax

from  QsoSpec O join #GoodLines L on O.SpecObjID = L.SpecObjID

where vel >= (
select  max(vel)






from #GoodLines L2






where L2.SpecObjID = O.SpecObjID )

group by O.SpecObjID

--------------------------------------------------------------

-- Now apply those velocities to QsoSpec

update QsoSpec 

set SpecLineID = M.LineID, 


SpecMaxVelocity = M.MaxVel

from QsoSpec S join #SpecMax M on S.SpecObjID= M.SpecObjID

---------------------------------------------------------------

-- cleanup

drop table #SpecMax

drop table #GoodLines

declare @rows bigint

select @rows = count(*) from QsoSpec

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)



+ ' QsoSpec table built with ' + cast(@rows as varchar(30))+ ' rows.'

--=====================================================================

-- SIXTH PHASE Step 2:  Build QsoTarget QSO table of details on target objects

--===================================================================== 

-- Extract the list of TargetObjs that smell like QSOs or are needed to 

--  fill in the bunch. 

--  

-- The indicator that this may be a QSO is:

--  A primary or secondary PhotoObj with target flags set to 

-- catch TARGET_QSO_HIZ,       TARGET_QSO_CAP,        TARGET_QSO_SKIRT, 

--       TARGET_QSO_FIRST_CAP, TARGET_QSO_FIRST_SKIRT 

if exists(select * from sysobjects where name = N'QsoTarget') 



drop table QsoTarget

create table QsoTarget(

-------------------------------------------------------------------------------

--/H Contains a record describing the attributes of each QSO Target object

--/H   and also Target Surrogates to fill in the QsoConcordanceAll view.

-------------------------------------------------------------------------------

--/T  This table is copied from the "base" Target..PhotoObjAll Table. 

--/T  It has a row for each object flagged as a QSO (a candidate)

--/T  and if no candidate exists nearby a Spec or Photo candidate then a

--/T  "surrogate" Target object is added -- the closest target within 1.5 asec

--/T  of the QsoBunch head.  If no such surrogate Target object can be found, 

--/T  we use the ZERO surrogate (literally, all fields are zero). 

--/T  The test for a target object being a QSO candidate is: 

--/T    primary target flags set to one of TARGET_QSO_HIZ 

--/T                            |TARGET_QSO_CAP | TARGET_QSO_SKIRT 

--/T                            |TARGET_QSO_FIRST_CAP | TARGET_QSO_FIRST_SKIRT

--/T  The table also includes the id and summary statistics for 

--/T    matching FIRST and ROSAT objects if they exist, and zero otherwise

--/T  Also includes the absolute magnitude based on Pen (1999) and Pei (1999)

--/T  if a reliable reshift available from a specobj object in the bunch. 

-------------------------------------------------------------------------------


targetObjID 
bigint not null primary key, --/D SDSS identifier



headObjID 
bigint not null, --/D object ID of bunch head --/K ID_MAIN


targetRa 

float not null, --/D J2000 right ascension (r') --/U deg
targetDec 
float not null, --/D J2000 declination (r') --/U deg
targetCx

float not null, --/D unit vector for ra+dec --/K POS_EQ_CART_X


targetCy

float not null, --/D unit vector for ra+dec --/K POS_EQ_CART_Y


targetCz

float not null, --/D unit vector for ra+dec --/K POS_EQ_CART_Z


targetPsfMag_u 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_U


targetPsfMag_g 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_G


targetPsfMag_r 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_R


targetPsfMag_i 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_I


targetPsfMag_z 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_Z


targetPsfMagErr_u real not null,--/D PSF flux error --/U mag
targetPsfMagErr_g real not null,--/D PSF flux error --/U mag
targetPsfMagErr_r real not null,--/D PSF flux error --/U mag
targetPsfMagErr_i real not null,--/D PSF flux error --/U mag
targetPsfMagErr_z real not null,--/D PSF flux error --/U mag  
targetExtinction_i real not null,--/D Extinction in each filter --/U mag
targetType 
int not null, --/D Morphological type classification of object. 


targetMode 

int not null, --/D 1:primary, 2:secondary,4:outside survey. 


targetFlags 

bigint not null, --/D Photo Object Attribute


targetFlags_u 
bigint not null,--/D Object detection flags per band   


targetFlags_g 
bigint not null,--/D Object detection flags per band   


targetFlags_r 
bigint not null,--/D Object detection flags per band  
targetFlags_i 
bigint not null,--/D Object detection flags per band  


targetFlags_z 
bigint not null,--/D Object detection flags per band  


targetRowC_i 
 
real not null,  --/D Row center position (r' coordinates)


targetColC_i 
    real not null, --/D Column center position (r' coordinates)
targetInsideMask int not null, --/D Flag tells if object inside a mask & why  


targetPrimTarget  int not null, --/D Bit mask of primary target categories  


targetPriTargHiZ  int not null, --/D 1: object flagged as HiZ QSO  


targetPriTargLowZ int not null, --/D 1: object flagged as cap|skirt QSO  


targetPriTargFirst int not null,--/D 1: object flagged as first cap|skirt QSO  


targetFieldID     bigint not null,--/D Field this object is in  


targetFieldMjd
  float not null, --/D MJD(TAI) Julian Date row 0 was read 


targetFieldQuality int not null,  --/D Quality of field 

  
targetFieldCulled int not null,   --/D Targets culled from the field
targetFirstID     int not null,   --/D matching FIRST catalog id  or 0


targetFirstPeak   float not null, --/D Peak first radio flux  


targetRosatID     int not null,   --/D matching ROSAT source (0 = no match) 


targetRosatCps    float not null, --/D integrated ROSAT counts --/U ct/s --


targetMi          float not null, --/D estimated absolute magnitude 











-- based on Pen (1999) and Pei (1999) (or 0)  


TargetQsoTargeted tinyint not null --/D boolean: 1 means this was flagged 

)  

-- QsoTarget Table defined, now populate it. 

insert QsoTarget

select  T.ObjID 
as targetObjID,   


Q.HeadObjID
as HeadObjID,

 
T.ra     
as targetRa,
   
 

 
T.dec     
as targetDec,


T.cx

as targetCx,


T.cy

as targetCy,


T.cz

as targetCz,
   

 

 
T.psfMag_u
as targetPsfMag_u,

 
T.psfMag_g
as targetPsfMag_g,

 
T.psfMag_r
as targetPsfMag_r, 

 
T.psfMag_i
as targetPsfMag_i,

 
T.psfMag_z
as targetPsfMag_z,

 
T.psfMagErr_u
as targetPsfMagErr_u,

 
T.psfMagErr_g
as targetPsfMagErr_g,

 
T.psfMagErr_r
as targetPsfMagErr_r,

 
T.psfMagErr_i
as targetPsfMagErr_i,

 
T.psfMagErr_z
as targetPsfMagErr_z,

 
T.extinction_i
as targetExtinction_i,

 
T.type
    
as targetType,

 
T.mode
     
as targetMode,

 
T.flags
     
as targetFlags,

 
T.flags_u
as targetFlags_u,

 
T.flags_g
as targetFlags_g,

 
T.flags_r
as targetFlags_r,

 
T.flags_i
as targetFlags_i,

 
T.flags_z
as targetFlags_z,


T.rowC_i 
as targetRowC_i,

 
T.colC_i
as targetColC_i,

 
T.insideMask
as targetInsideMask,

 
T.primTarget
as targetPrimTarget,

 
(T.primTarget & 0x00000001) as targetPriTargHiZ,   -- TARGET_QSO_HIZ

 
(T.primTarget & 0x00000006) as targetPriTargLowZ,-- TARGET_QSO_CAP | TARGET_QSO_SKIRT 

 
(T.primTarget & 0x00000018) as targetPriTargFirst,-- TARGET_QSO_FIRST_CAP|TARGET_QSO_FIRST_SKIRT 


Fld.fieldID 

as targetFieldID,


fld.mjd_i

as targetFieldMjd,



fld.quality

as targetFieldQuality,

  
fld.culled

as targetFieldCulled,




coalesce(F.id,0)
as targetFirstID,


coalesce(F.peak,0)
as targetFirstPeak,


coalesce(R.match,0)
as targetRosatID, 


coalesce(R.cps,0)
as targetRosatCps,   


-- Compute absolute magnitudes later 


-- T.psfMag_i- T.extinction_i+ 5 - tempdb.dbo.funnyFunction(s.z)


0 

as targetMi, 


Q.TargetQsoTargeted as TargetQsoTargeted

from Targdr5..PhotoObjAll T 


left outer Join Targdr5..First F on T.objID = F.objID


left outer join Targdr5..Rosat R on T.objID = R.objID


left outer join Targdr5..Field Fld on T.fieldID = Fld.fieldID


join (
select targetObjID ,max( headobjid) as headobjid ,


 
max(case when TargetQsoTargeted=1   then 1 else 0 end) TargetQsoTargeted



from QsoCatalogAll



group by targetObjID ) as Q


 on T.ObjID = Q.targetObjID

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)


+ ' QsoTarget table built with ' + cast(@@rowcount as varchar(30))+ ' rows.' 

--=====================================================================

-- SIXTH PHASE Step 3:  Build QsoBest QSO table of details on target objects

-- (QSOs adn also things to fill in the bunch. 

--===================================================================== 

-- The QSO indicator that this may be a QSO is:

--  A primary or secondary PhotoObj with target flags set to 

-- catch TARGET_QSO_HIZ,       TARGET_QSO_CAP,        TARGET_QSO_SKIRT, 

--       TARGET_QSO_FIRST_CAP, TARGET_QSO_FIRST_SKIRT 

if exists(select * from sysobjects where name = N'QsoBest') 



drop table QsoBest

create table QsoBest(

-------------------------------------------------------------------------------

--/H Contains a record describing the attributes of each QSO Base object

--/H   and also best Surrogates to fill in the QsoConcordanceAll view.

-------------------------------------------------------------------------------

--/T  This table is copied from the "base" Best..PhotoObjAll Table. 

--/T  It has a row for each object flagged as a QSO (a candidate)

--/T  and if no candidate exists nearby a Spec or Target candidate then 

--/T  a "surrogate" Base object is added -- the closest Best within 1.5 asec

--/T  of the QsoBunch head.  If no such surrogate best object can be found, 

--/T  we use the ZERO surrogate (literally, all fields are zero). 

--/T  The test for a best object being a QSO candidate is: 

--/T    primary target flags set to one of TARGET_QSO_HIZ 

--/T                             |TARGET_QSO_CAP | TARGET_QSO_SKIRT 

--/T                             |TARGET_QSO_FIRST_CAP | TARGET_QSO_FIRST_SKIRT

--/T  The table also includes the id and summary statistics for 

--/T    matching FIRST and ROSAT objects if they exist, and zero otherwise

--/T  Includes the absolute magnitude based on Pen (1999) and Pei (1999)

--/T    if a reliable reshift is available from a specobj object in the bunch. 

-------------------------------------------------------------------------------


bestObjID 
bigint not null primary key, --/D Unique SDSS identifier 


headObjID 
bigint not null, --/D object ID of bunch head --/K ID_MAIN


bestRa 

float not null, --/D J2000 right ascension (r') --/U deg
bestDec 

float not null, --/D J2000 declination (r') --/U deg


  
bestCx


float not null, --/D unit vector for ra+dec --/K POS_EQ_CART_X


bestCy


float not null, --/D unit vector for ra+dec --/K POS_EQ_CART_Y


bestCz


float not null, --/D unit vector for ra+dec --/K POS_EQ_CART_Z


bestPsfMag_u 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_U


bestPsfMag_g 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_G


bestPsfMag_r 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_R


bestPsfMag_i 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_I


bestPsfMag_z 
real not null,  --/D PSF flux --/U mag --/K PHOT_SDSS_Z


bestPsfMagErr_u real not null,  --/D PSF flux error --/U mag
bestPsfMagErr_g real not null,  --/D PSF flux error --/U mag
bestPsfMagErr_r real not null,  --/D PSF flux error --/U mag
bestPsfMagErr_i real not null,  --/D PSF flux error --/U mag
bestPsfMagErr_z real not null,  --/D PSF flux error --/U mag  
bestExtinction_i real not null, --/D Extinction in each filter --/U mag
bestType 

int not null, --/D Morphological type classification



bestMode 

int not null,   --/D  1:primary, 2:secondary, 4:outside survey
bestFlags 
bigint not null, --/D Photo Object Attribute Flags  
bestFlags_u 
bigint not null,--/D Object detection flags per band  


bestFlags_g 
bigint not null,--/D Object detection flags per band  
bestFlags_r 
bigint not null,--/D Object detection flags per band  
bestFlags_i 
bigint not null,--/D Object detection flags per band  
bestFlags_z 
bigint not null,--/D Object detection flags per band  
bestRowC_i 
real not null,  --/D Row center position (r' coordinates)
bestColC_i 
real not null,  --/D Column center position (r' coordinates)
bestInsideMask  int not null,--/D Flag indicates if object is inside a mask 


bestPrimTarget  int not null,--/D Bit mask of primary target categories
bestPriTargHiZ  int not null,--/D 1: object flagged as HiZ QSO  


bestPriTargLowZ int not null,--/D 1: object flagged as cap|skirt
bestPriTargFirst int not null,--/D 1: object flagged as first cap|skirt QSO 


bestFieldID     bigint not null,--/D Link to the field this object is in
bestFieldMjd
float not null, --/D MJD(TAI) Julian Date when row 0 was read
bestFieldQuality int not null,--/D Quality of field in terms of acceptance   
bestFieldCulled int not null, --/D Targets culled from the field
bestFirstID     int not null, --/D FIRST catalog id of one matching source 


bestFirstPeak   float not null,--/D Peak first radio flux --/U mJy
bestRosatID     int not null, --/D ID of matching ROSAT source (0 =no match) 


bestRosatCps    float not null,--/D integrated ROSAT counts --/U ct/s



bestMi          float not null,--/D estimated absolute magnitude 








           -- based on Pen (1999) and Pei (1999) (or 0)   


BestQsoTargeted tinyint not null--/D 1: means this was flagged QSO 

)  

---------------------------------------------------

-- now populate the QsoBest table

insert QsoBest

select  B.ObjID 
as bestObjID,  


Q.HeadObjID
as HeadObjID, 

 
B.ra     

as bestRa,
   
 

 
B.dec     
as bestDec,


B.cx


as bestCx,


B.cy


as bestCy,


B.cz


as bestCz,
   

 

 
B.psfMag_u
as bestPsfMag_u,

 
B.psfMag_g
as bestPsfMag_g,

 
B.psfMag_r
as bestPsfMag_r, 

 
B.psfMag_i
as bestPsfMag_i,

 
B.psfMag_z
as bestPsfMag_z,

 
B.psfMagErr_u
as bestPsfMagErr_u,

 
B.psfMagErr_g
as bestPsfMagErr_g,

 
B.psfMagErr_r
as bestPsfMagErr_r,

 
B.psfMagErr_i
as bestPsfMagErr_i,

 
B.psfMagErr_z
as bestPsfMagErr_z,

 
B.extinction_i
as bestExtinction_i,

 
B.type
    
as bestType,

 
B.mode
     
as bestMode,

 
B.flags
    as bestFlags,

 
B.flags_u

as bestFlags_u,

 
B.flags_g

as bestFlags_g,

 
B.flags_r

as bestFlags_r,

 
B.flags_i

as bestFlags_i,

 
B.flags_z

as bestFlags_z,


B.rowC_i 

as bestRowC_i,

 
B.colC_i

as bestColC_i,

 
B.insideMask
as bestInsideMask,

 
B.primTarget
as bestPrimTarget,

 
(B.primTarget & 0x00000001) as bestPriTargHiZ,

 
(B.primTarget & 0x00000006) as bestPriTargLowZ,

 
(B.primTarget & 0x00000018) as bestPriTargFirst,


fld.fieldID
as bestFieldID,


fld.mjd_i

as bestFieldMjd,



fld.quality
as bestFieldQuality,

  
fld.culled
as bestFieldCulled,




coalesce(F.id,0)
as bestFirstID,


coalesce(F.peak,0)
as bestFirstPeak,


coalesce(R.match,0)
as bestRosatID, 


coalesce(R.cps,0)
as bestRosatCps, 


-- Compute absolute magnitudes later 


-- B.psfMag_i-B.extinction_i+ 5 - tempdb.dbo.funnyFunction(s.z)


0 



as bestMi, 


Q.BestQsoTargeted as BestQsoTargeted

from bestdr5..PhotoObjAll B 


left outer Join bestdr5..First F on B.objID = F.objID


left outer join bestdr5..Rosat R on B.objID = R.objID


left outer join bestdr5..Field Fld on B.fieldID = Fld.fieldID


join (select  bestObjID ,max( headobjid) as headobjid ,


 
max(case when BestQsoTargeted=1   then 1 else 0 end) BestQsoTargeted



from QsoCatalogAll



group by bestObjID) as Q


 on B.ObjID = Q.bestObjID

--

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)


+ ' QsoBest table built with ' + cast(@@rowcount as varchar(30))+ ' rows.'

--=====================================================================

-- SIXTH PHASE complete: We have built QsoTarget, QsoBest, and QsoSpec

--=====================================================================  

--=====================================================================

-- SEVENTH PHASE: Define the QSO concordance  View

--===================================================================== 

---Add in zero rows so missing objects will be solid zero

insert into  QsoSpec values

(0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)

insert into QsoTarget values

(0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)

insert into QsoBest values

(0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 

 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)

-- and add the zero bunch to maker the foreign keys work. 

insert into QsoBunch values (0,0,0,0,0,0,0)

---------------------------------------------------------------

---Define the monster QsoCatalog view. 

go

if exists(select * from sysobjects where name = N'QsoConcordanceAll') 



drop view QsoConcordanceAll

go

create view QsoConcordanceAll as

select Q.HeadObjID, 


Q.tripleID, 



Q.TargetObjID,



Q.SpecObjID,


Q.BestObjID,

Q.TargetQsoTargeted,


Q.SpecQsoConfirmed,

Q.SpecQsoUnknown,


Q.SpecQsoHighZ,        


Q.SpecQsoTargeted,  


Q.BestQsoTargeted,


Q.dist_Target_Best, 



Q.dist_Target_Spec,


Q.dist_Best_Spec, 



Q.psfmag_i_diff, 



Q.psfmag_g_i_diff,
SpecRa,


SpecDec,


SpecCx,


SpecCy,


SpecCz,


SpecZ,


SpecZerr,


SpecZConf,


SpecZStatus,


SpecZWarning,


SpecClass,


SpecPlate,


SpecFiberID,


SpecMjd,


SpecSciencePrimary,


SpecPrimTarget,


SpecLineID,


SpecMaxVelocity,


targetRa,


targetDec,


targetCx,


targetCy,


targetCz,


targetPsfMag_u,


targetPsfMag_g,


targetPsfMag_r,


targetPsfMag_i,


targetPsfMag_z,


targetPsfMagErr_u,


targetPsfMagErr_g,


targetPsfMagErr_r,


targetPsfMagErr_i,


targetPsfMagErr_z,


targetExtinction_i,


targetType,


targetMode,


targetFlags,


targetFlags_u,


targetFlags_g,


targetFlags_r,


targetFlags_i,


targetFlags_z,


targetRowC_i,


targetColC_i,


targetInsideMask,


targetPrimTarget,


targetPriTargHiZ,


targetPriTargLowZ,


targetPriTargFirst,


targetFieldID,


targetFieldMjd,


targetFieldQuality,


targetFieldCulled,


targetFirstID,


targetFirstPeak,


targetRosatID,


targetRosatCps,


targetMi,


bestRa,


bestDec,


bestCx,


bestCy,


bestCz,


bestPsfMag_u,


bestPsfMag_g,


bestPsfMag_r,


bestPsfMag_i,


bestPsfMag_z,


bestPsfMagErr_u,


bestPsfMagErr_g,


bestPsfMagErr_r,


bestPsfMagErr_i,


bestPsfMagErr_z,


bestExtinction_i,


bestType,


bestMode,


bestFlags,


bestFlags_u,


bestFlags_g,


bestFlags_r,


bestFlags_i,


bestFlags_z,


bestRowC_i,


bestColC_i,


bestInsideMask,


bestPrimTarget,


bestPriTargHiZ,


bestPriTargLowZ,


bestPriTargFirst,


bestFieldID,


bestFieldMjd,


bestFieldQuality,


bestFieldCulled,


bestFirstID,


bestFirstPeak,


bestRosatID,


bestRosatCps,


bestMi 

from QsoCatalogAll Q 

 join QsoTarget T on Q.targetObjID = T.targetObjID

 join QsoSpec S   on Q.specObjID   = S.specObjID

 join QsoBest B   on Q.bestObjID   = B.bestObjID

--=====================================================================

-- EIGHTH PHASE: Compute final quality metrics.  

--===================================================================== 

--- Update quality metrics on each triple. 

update QSOCatalogAll 

set dist_Target_Best = 

case 
when (Q.TargetObjID = 0  or Q.BestObjID = 0) 

then 9999
     else Bestdr5.dbo.fDistanceArcMinEq(targetRa,targetDec, 







bestRa, bestDec) end,  

    dist_Target_Spec = case when (Q.TargetObjID = 0 or Q.BestObjID = 0)    
 


then 9999


     else Bestdr5.dbo.fDistanceArcMinEq(targetRa,targetDec,

   

specRa, specDec) end,   

    dist_Best_Spec   = case when (Q.BestObjID = 0  or Q.SpecObjID = 0)   

then 9999



else Bestdr5.dbo.fDistanceArcMinEq(BestRa, BestDec, 

 







specRa, specDec) end ,  

    psfmag_i_diff   = case when (Q.BestObjID = 0  or Q.targetObjID = 0)  

then 9999



else abs(targetPsfmag_i - bestPsfmag_i) end,   

    psfmag_g_i_diff = case when (Q.BestObjID = 0  or Q.targetObjID = 0)  

then 9999



else abs((targetPsfmag_g-targetPsfmag_i) 





   - (bestPsfmag_g-bestPsfmag_i)) end

from QSOCatalogAll Q join QsoConcordanceAll C 


on  Q.HeadObjID = C.HeadObjID 


and Q.tripleID  = C.tripleID  

-----------------------------------------------------------------------

--- Compute magnitudes for target and best objects that have redshifts

----

---- first define the funny function

go

/*

We include the M_i values for BEST and TARGET as these values are used to define bona-fide quasars (M_i<-22) as opposed to Seyfert galaxies.  To do this we must first determine the luminosity distance.  However in the Omega_m=0.3, Omega_Lambda=0.7,  H0=70; cosmology (Spergel et al. 2003), there is no error-free analytic solution for the luminosity distance.  Rather, one must do an integral.  Pen (1999) gives an analytic approximation that is good to better than 4% at all redshifts.  

This function computes the luminosity distance using that function from Pei (1999) assuming a power-law K-correction  with spectral index alpha_nu=-0.5.

*/

create function  FunnyFunction (@sz float) returns float as 

begin


declare @Ho float,
---- What are these **********



@lead float,  



@s1 float, @s2 float, @s3 float, @s4 float,    



@n1 float, 



@alpha float, 



@last float,



@x float


set @Ho = 70


set @alpha = -0.5


set @s1 = power((0.7/0.3),(1/3))


set @s2 = @s1*@s1


set @s3 = (0.7/0.3)


set @s4 = (@s2*@s2)


set @lead = (2.0*sqrt(@s3+1))


set @last = (0.066941*@s4)


set @n1 = @lead*power(1-0.1540*@s1+0.4304*@s2+0.19097*@s3+@last,-0.125)

-- hack, SpecObj.z can be -9999 so we set it to near zero in that case. 


if @sz < 1e-6 set @sz = 1e-6


set @x = 5*log10(((3e11*(1+@sz))/@Ho)




*(@n1-(@lead*power(           power((1+@sz),4) 

           



-0.1540 *@s1* power((1+@sz),3)






+0.4304 *@s2* power((1+@sz),2)






+0.19097*@s3*       (1+@sz)






+ @last,-0.125))




)) - (-2.5*(1.0+@alpha)*log10(1.0+@sz))


return @x


end

go

--------------------------------------------------------------

-- now use the funny function to compute magnitudes where we have

-- redshifts.

--- build a table of Target objects that have a SpecObj
select distinct targetObjID, SpecObjID

into #TS 

from QsoCatalogAll

where  targetObjID != 0 and SpecObjID != 0

-- compute the funny function for each one 

-- and use it to set the target magnitude 

update QsoTarget

set targetMi = targetPsfMag_i - targetExtinction_i + 5 



- dbo.funnyFunction(S.specZ)

from QsoTarget T join #TS on T.targetObjID = #TS.targetObjID


join QsoSpec S on #TS.specObjID = S.specObjID

drop table #TS

----------------------------------------------------------

-- now compute Best magnitude

-- build a table of Target objects that have a SpecObj
select distinct BestObjID, SpecObjID

into #BS 

from QsoCatalogAll

where  bestObjID != 0 and SpecObjID != 0

-- compute the funny function for each one 

-- and use it to set the best magnitude 

update QsoBest

set bestMi = bestPsfMag_i - bestExtinction_i + 5 



- dbo.funnyFunction(S.specZ)

from Qsobest B join #BS on B.bestObjID = #BS.bestObjID


join QsoSpec S on #BS.specObjID = S.specObjID

drop table #BS

--=====================================================================

-- EIGHTH PHASE: CLEANUP AND REPORTING 

--===================================================================== 

drop function funnyFunction

drop table QsoAlpha

drop table QsoNeighbors

drop table QsoZone

--

declare @cat bigint, @bunch bigint

select @cat = count(*) from QsoCatalogAll

select @bunch = count(*) from QsoBunch

print 'At: ' + convert(varchar(40),CURRENT_TIMESTAMP,108)



+ ' Qso Catalogs built with ' 



+ cast(@bunch as varchar(30)) + ' bunches and '



+ cast(@cat as varchar(30))+ ' triples.'

-- At: 21:07:31 Qso Catalogs built with 206981 and 243796 triples.

select case when TargetObjID     = 0 then 'Zero'  


    when TargetQsoTargeted = 1 then 'Targeted'


    else                            'Surrogate' end as Target,

       case when SpecObjID       = 0 then 'Zero'  


    when SpecQsoConfirmed  = 1 then 'Confirmed'


    when SpecQsoUnknown    = 1 then 'Unkonwn'


    when SpecQsoLargeZ     = 1 then 'LargeZ'


    when SpecQsoTargeted   = 1 then 'Targeted'  end as Spec,
       case when BestObjID       = 0 then 'Zero'  


    when BestQsoTargeted  = 1 then  'Targeted'


    else                            'Surrogate' end as Best, 

       count(*) as count

from QsoCatalogAll

group by 

       case when TargetObjID     = 0 then 'Zero'  


    when TargetQsoTargeted = 1 then 'Targeted'


    else                            'Surrogate',

       case when SpecObjID       = 0 then 'Zero'  


    when SpecQsoConfirmed  = 1 then 'Confirmed'


    when SpecQsoUnknown    = 1 then 'Unkonwn'


    when SpecQsoLargeZ     = 1 then 'LargeZ'


    when SpecQsoTargeted   = 1 then 'Targeted',
       case when BestObjID       = 0 then 'Zero'  


    when BestQsoTargeted   = 1 then 'Targeted'


    else                            'Surrogate' 
with cube

order by target, spec, best

Target

  Spec

  Best

   Count

------------------  ----------------  ---------------- -------

TargetQsoCandidate  SpecQsoCandidate  BestQsoCandidate 124,673

TargetQsoCandidate  SpecQsoCandidate  BestSurrogate     31,578

TargetQsoCandidate  SpecQsoCandidate  BestZero             341

TargetQsoCandidate  SpecSurrogate     BestQsoCandidate     477

TargetQsoCandidate  SpecSurrogate     BestSurrogate        147

TargetQsoCandidate  SpecZero          BestQsoCandidate  82,025

TargetQsoCandidate  SpecZero          BestSurrogate      8,770

TargetQsoCandidate  SpecZero          BestZero             164

TargetSurrogate     SpecQsoCandidate  BestQsoCandidate   2,041

TargetSurrogate     SpecQsoCandidate  BestSurrogate     75,824

TargetSurrogate     SpecQsoCandidate  BestZero             607

TargetSurrogate     SpecSurrogate     BestQsoCandidate   1,427

TargetSurrogate     SpecZero          BestQsoCandidate  30,013

TargetZero          SpecQsoCandidate  BestQsoCandidate      77

TargetZero          SpecQsoCandidate  BestSurrogate        669

TargetZero          SpecQsoCandidate  BestZero          14,296

TargetZero          SpecZero          BestQsoCandidate   1,880

-- add indices and foreign keys

ALTER TABLE QsoSpec ADD CONSTRAINT fk_QsoSpec_Bunch  



FOREIGN KEY ( HeadObjID ) REFERENCES QsoBunch(HeadObjID)

ALTER TABLE QsoBest ADD CONSTRAINT fk_QsoBest_Bunch  



FOREIGN KEY ( HeadObjID ) REFERENCES QsoBunch(HeadObjID)

ALTER TABLE QsoTarget ADD CONSTRAINT fk_QsoTarget_Bunch  



FOREIGN KEY ( HeadObjID )  REFERENCES QsoBunch(HeadObjID)

-- Catalog foreign keys to Target, Spec, Best tables. 

ALTER TABLE QsoCatalogAll ADD CONSTRAINT fk_QsoCatalog_Bunch  



FOREIGN KEY ( HeadObjID )    REFERENCES QsoBunch(HeadObjID)

ALTER TABLE QsoCatalogAll ADD CONSTRAINT fk_QsoCatalog_Target  


    FOREIGN KEY ( targetObjID ) REFERENCES QsoTarget(TargetObjID)

ALTER TABLE QsoCatalogAll ADD CONSTRAINT fk_QsoCatalog_Spec 



FOREIGN KEY ( SpecObjID )    REFERENCES QsoSpec(SpecObjID)

ALTER TABLE QsoCatalogAll ADD CONSTRAINT fk_QsoCatalog_Best 



FOREIGN KEY ( BestObjID )    REFERENCES QsoBest(BestObjID)

---- HeadObj index makes it easy to find members of the bunch.

create index i_QsoSpec_HeadObj   on QsoSpec(HeadObjID) 

create index i_QsoTarget_HeadObj on QsoTarget(HeadObjID) 

create index i_QsoBest_HeadObj   on QsoBest(HeadObjID) 

-----------------------------------------------------------------------

-- count the bunch sizes. 

select pop, count(*) number

from (select headObjID bunch, count(*) pop

      from QsoCatalogAll

      group by HeadObjID) T

group by pop

order by pop asc

/* 
pop   number

 1   280,545

 2    11,838

 3     1,434

 4    14,478

 5       204

 6       172

 7        37

 8       555

 9       115

12        63

16         2
*/

--- we are done

print 'spQsoCatalog complete. ' 

/*  DR5

At: 02:48:53 starting to build QSO catalog.

At: 02:59:00 QsoZone has 624,953 rows.

At: 03:00:02 QsoNeighbors has 1,615,179 rows.

At: 03:01:46 QsoHead has 309,443 rows.

At: 03:01:58 QsoCatalogAll has 375,009 rows.

At: 03:50:05 added as many surrogates to QsoCatalogAll as we could.

At: 03:50:40 QsoSpec table built with 220,806 rows.

At: 03:57:05 QsoTarget table built with 309,134 rows.

At: 04:02:57 QsoBest table built with 310,656 rows.

At: 04:03:58 Qso Catalogs built with 309,444 bunches & 375,009 triples.

*/ 
--=====================================================================

-- PHASE 10 : Compute the "BEST" catalog (one row from each bunch).  

--===================================================================== 

--- Pick the best from each.

-------------------------------------------------------------------------------

/*  this would be nice, but it does not work due to zeros

select H.HeadObjID, 



T.TargetObjID, 



S.SpecObjID, 



B.BestObjID

into #QsoCatalogBest

from QsoBunch H


join QsoTarget T on H.HeadobjID = T.HeadObjID


join QsoSpec S   on H.HeadobjID = S.HeadObjID


join QsoBest B   on H.HeadobjID = B.HeadObjID

where T.TargetObjID = (Select top 1 TargetObjID



       


from QsoTarget QT



       


where QT.headObjID = H.HeadObjID



       


order by 
QT.TargetMode asc,




       




QT.TargetObjID asc) 

 and  S.SpecObjID   = (Select top 1 specObjID



       


from QsoSpec QS



      


 
where QS.headObjID = H.HeadObjID



       


order by 
QS.SpecSciencePrimary desc,




        




QS.SpecObjID asc)

 and  B.BestObjID   = (Select top 1 BestObjID



       


from QsoBest QB



       


where QB.headObjID = H.HeadObjID



       


order by 
QB.BestMode asc,




       
 



QB.BestObjID asc)

-- but the zeros mess it up so... 

-- SO, we do it the hard way, step by step*/

------------------------------------------------------

-- For each Head, find the best target object

create Table #BestTarget(
HeadObjID bigint primary key,




 




TargetObjID bigint)

go

insert #BestTarget 
-- pick Primary if you can


select H.HeadObjID, T.TargetObjID 


from QsoBunch H


      join QsoTarget T on H.HeadobjID = T.HeadObjID


where T.TargetObjID = (Select top 1 TargetObjID




       from QsoTarget QT




       where QT.headObjID = H.HeadObjID




       order by 
QT.TargetMode asc,





        

QT.TargetObjID asc)  

insert #BestTarget


select HeadObjID, 0


from QsoBunch 


where HeadObjID not in (Select HeadObjID from #BestTarget)

--------------------------------------------------- 

-- For each Head, find the best spec object

create Table #BestSpec(
HeadObjID bigint primary key,








 SpecObjID bigint)

go

insert #BestSpec 

-- pick SciencePrimary if you can


select H.HeadObjID, S.SpecObjID 


from QsoBunch H


      join QsoSpec S on H.HeadobjID = S.HeadObjID


where S.SpecObjID = (Select top 1 SpecObjID




       from QsoSpec QS




       where QS.headObjID = H.HeadObjID




       order by QS.SpecSciencePrimary desc,





        QS.SpecObjID asc)  

insert #BestSpec

-- fill in the zeros


select HeadObjID, 0


from QsoBunch 


where HeadObjID not in (Select HeadObjID from #BestSpec)

--------------------------------------------------- 

-- For each Head, find the best "best" object

create Table #BestBest(  HeadObjID bigint primary key,




 BestObjID bigint)

go

insert #BestBest  

-- pick Primary if you can


select distinct H.HeadObjID,  B.BestObjID  


from QsoBunch H


      join QsoCatalogAll B on H.HeadobjID = B.HeadObjID


where B.BestObjID =   (Select top 1 QC.BestObjID




       from QsoCatalogAll QC join QsoBest QB






on QC.BestObjID = QB.BestObjID




       where QC.headObjID = H.HeadObjID




       order by QB.BestMode asc,





        QB.BestObjID asc) 


and B.BestObjID != 0 

insert #BestBest

-- fill in the zeros


select HeadObjID, 0


from QsoBunch 


where HeadObjID not in (Select HeadObjID from #BestBest)

-------------------------------------------------------------------------------

-- Now use these tables to update the QsoCatalogAll "QsoPrimary field"

update QsoCatalogAll

set QsoPrimary = 1

from QsoCatalogAll QC 

 join #BestTarget BT on QC.HeadObjID = BT.HeadObjID 







and QC.TargetObjID = BT.TargetObjID

 join #BestSpec   BS on QC.HeadObjID = BS.HeadObjID 







and QC.SpecObjID   = BS.SpecObjID

 join #BestBest   BB on QC.HeadObjID = BB.HeadObjID 







and QC.BestObjID   = BB.BestObjID 

--------------------------------------------------------------------------------- In DR5 4  are orphans (created by using SpecObj.BestObjID as surrogate)

-- This hack fixes those cases. 

select QC.HeadObjID, min(QC.BestObjID) BestObjID

into #orphan

from QsoCatalogAll QC 

 join #BestTarget BT on QC.HeadObjID = BT.HeadObjID 







and QC.TargetObjID = BT.TargetObjID

 join #BestSpec   BS on QC.HeadObjID = BS.HeadObjID 







and QC.SpecObjID   = BS.SpecObjID

-- join #BestBest BB on QC.HeadObjID = BB.HeadObjID

--  




and QC.BestObjID   = BB.BestObjID

where QC.headObjID not in (select HeadObjID 









from QsoCatalogAll 









where [QsoPrimary]=1)

group by QC.HeadObjID

--

update QsoCatalogAll

set [QsoPrimary] = 1

from QsoCatalogAll QC 

 join #BestTarget BT on QC.HeadObjID = BT.HeadObjID 







and QC.TargetObjID = BT.TargetObjID

 join #BestSpec   BS on QC.HeadObjID = BS.HeadObjID 







and QC.SpecObjID   = BS.SpecObjID

 join #orphan     BB on QC.HeadObjID = BB.HeadObjID 







and QC.BestObjID   = BB.BestObjID

---------------------------------------------------------

-- cleanup

drop table #BestTarget

drop table #BestSpec

drop table #BestBest

drop table #orphan

if exists(select * from sysobjects where name = N'QsoCatalog') 



drop view QsoCatalog
go

Create view QsoCatalog as


select * from QsoCatalogAll 


where QsoPrimary = 1

go

if exists(select * from sysobjects where name = N'QsoConcordance') 



drop view QsoConcordance
go

Create view QsoConcordance as 


select * from QsoConcordanceAll 


where QsoPrimary = 1

go

print 'spQsoCatalog complete. '
�PAGE \# "'Page: '#'�'"  �� I don’t think mention of RUNS is a good idea here: SDSS folks already know what RUNS is, and non-SDSS folks may never have access to it.  Since we’re not using RUNS for the QSO catalogs, we should just leave it out, I think, to avoid any confusion.
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