| NTRODUCTI ON

Thi s docunment attenpts to define the structure and scope of activities for the
detector group at the ING Cbservatory. It is intended to serve as a platform
for

col | aboration and discussion that will lead to the generation of a future
docunent ;

the 'Magna Carta - Detectum . This new docunent will establish the follow ng
criteria for the detector group | NG

1. Scope of responsibility for the group
2. Personnel and space requirements,
3. Equipnent and material resources required.

The OBJECTI VES of the detector group are:

1. To provide visiting astrononers to the observatory with optical and ir
detectors sufficiently capable of enhancing the opportunity of scientific gain
This is to say, provide detectors that are not liniting to the scientific

obj ectives of any program

2. To reduce to a minimumthe nunber of hard and soft failures of the detectors
that affect data quality and tine | ost to observing.

3. To introduce a schene of quality and configuration control that, coupled to
the previously stated objectives, will increase the confidence of visiting
astrononers towards the quality of data produced and towards the observatory
in general

The JUSTI FI CATI ON for these objectives can be stated as:

1. The utility and indeed the very existence of an observatory depends on
the scientific contribution that can be made frominformation obtained from
astronomi cal observations. The quality and quantity of information derived
from observational data is of prime inportance to the degree and reliability
of the contribution. The processes involved in capturing, detecting and
guanti zi ng photons are fundanmentally involved in deriving the nmaxi nrum of

i nformati on from observati onal data, therefore, these processes mnmust be
continually refined to nmaintain the utility of the observatory to the
astronom cal conmmunity.

2. Gven the nunber of natural variables that can affect any given program
of observations and the tight scheduling inposed by the over subscription of
each tel escope, any loss of time or loss of data quality through equi prment
failure is not acceptable. G ven the diverse nunber of systens and their
conbi ned conplexity, every effort nmust be nmade to nake the equi prent reliable.

A proposed METHODOLOGY to arrive at the objectives is given bel ow

There should be two | evels of RESPONSIBILITY given to the detector group, the
prime responsibility of the group should be for any photon detecting system

whi ch woul d enconpass CCDs, IR detectors, field, finder and guide cameras, etc.
This responsibility would include the shutter mechani sm the detector housing,
nmounti ng and cooling, detector cabling and control electronics, and the | ow

| evel controller software. This prime responsibility would end at the data
produced bei ng accepted by the acquisition system The degree of responsibility
for this level would be the specification of the systens, sub systens and
conponents, their integration to other systens (instrument, telescope,
acquisition, etc.), their installation, maintenance and optim zation, and their
characterization and quality control. The secondary responsibilities of the
group

woul d be for the systens and equi pnent to which the detectors are associ ated
and / or attached. These would include - actual and planned - instrunents,
acqui sition systens, autoguiders, inage display devices, and any high |eve
software that communicates with the detector systens. The degree of
responsibility



woul d be to assure conpatibility between the systens and to interact to provide

a

seam ess know edge base of the conplete 'macro' system (If other groups, as for
exanpl e, instrunment, telescope, optics, are established; they too would overlap

to continue the seam ess quality of know edge within the observatory. This node

al so provides that for each system at |east two groups / people have applicable
and up to date know edge of it).

To support these responsibilities the detector group will need to forma
STRUCTURE within itself which needs to be sufficiently rigid to define, for each
nmenber of the group, their priorities and daily duties and yet at the sane tine
be a structure flexible enough to accomobdate the reduced nanpower that the
group

has to work with. The structure needs to acconmodate the follow ng functions.

Adnmi ni stration of nanpower.

Schedul ing of daily duties based on detector requirenents
(i nstrunment changes, astronomer requirenents, etc.).

Schedul ing of daily duties based on detector faults and probl ens
(fault data base, night time |logs, etc.).

Scheduling of daily duties based on detector naintenance schedul e
(quality control testing).

Schedul i ng of manpower assignnents for short or long termprojects
(I'nstrument conmi ssi oni ng, upgradi ng and optinization).

Schedul i ng of manpower for night duty, holidays, training, etc.

Admi ni stration of material resources.
Generation and allocation of budget for detector acquisition
Generation and allocation of budget for detector testing.
Generation and allocation of budget for detector group training.
Generation and allocation of budget for detector systens repair.
Ceneration and all ocation of budget for detector group projects.

Reporti ng.
Ceneration of detector group operations report (nonthly ?)
(activities, progress, problens, planning).
Generation of detector perfornance docunentation. (Wb accessible ?)
Ceneration of project definition / requirenments docunents.
Ceneration of usage and procedure nornms for detector operations. (Wb
accessible ?)

As well the group will require specific SKILLS and techni ques to acconplish the
requi red objectives. These can be | oosely described by the following criteria:
Solid state electronics at the theoretical understood |evel.
Anal og el ectronics at design |evel
Digital electronics at design |evel
Optical practices at applications |evel
Software at the practicing level for required systens and | anguages.
Systens engi neering at applications |evel.
Vacuum and Cryogenics at applications |evel.
Adm nistration and | eadership to highest |evel possible.
Wth the indicated skill |evels nentioned above, the detector group, in sone
cases in
conjunction to other groups, will be capable of providing the follow ng services
to
the I NG Observatory:
Be able to assess the detector requirenments for general and specific
scientific programs and optim ze these requirenments generally across
observatory priorities, this in conjunction with other groups.

Be able to determine detector suitability for programrequirenents.



Be able to adapt and optim ze existing detector systens towards specific
and evol vi ng requiremnents.

Be able to assess specific detector perfornance and analyze its limts of
use.

Be able to identify areas of detector systens that can be upgraded to
better

neet the objectives of the group. Be able to design and inplenent the
upgr ade

and assess its performance increase (hopefully !)

Be adept at identifying and rectifying detector specific problens and
faults with
the m ni mum i npact on observing tine.

Be able to interact with other groups to provide detector rel ated
know edge and

absorb know edge relating to associated instrunments, equi pnent and
syst ens.

Be adept at acting as duty engineer and supporting the observatory on a
roster
basi s.

G ven the assignation of the proposed responsibilities, structure and skills,
t he group
wi Il need resources to work with in providing the services to obtain the
obj ectives
of the detector group. These resources can be described as:
Peopl e - menbers assigned to the detector group whose prinme concerns are
detectors.
Space - working, testing and storage space, apt for detector environnents.
Time - and access to detectors to achieve through effort the required
obj ecti ves.
Materials - and equi prment to support the group, coffee nachine, etc.

Di scussing these resources one by one:
The PECPLE assignhed to the detector group and their pertinent skill ratings are:
Andy Ridings - Andy, please give yourself a rating on your strengths and

weaknesses

here based on the above skill criteria.

Solid state

Anal og el ectronics

Digital electronics

Optical practices

Sof t war e

Systens

Vacuum and Cryogeni cs

Admi n and | eader ship

@Quy Wodhouse - Quy, could you do the sane pl ease ?
Solid state
Anal og el ectronics
Digital electronics
Optical practices
Sof t war e
Systens
Vacuum and Cryogeni cs
Adm n and | eadership



Peter Moore - Solid state reasonabl e

Anal og el ectronics good
Digital electronics best
Optical practices poor

Sof t war e good

Syst ens reasonabl e
Vacuum and Cryogeni cs good

Adm n and | eader ship reasonabl e

The group shoul d be synergetic in the sense that all nenbers should contribute
their

know edge in whatever skill |evel that they possess to each other in the group
Thi s

inmplies a horizontal working structure within the group that supports a
general ly

coherent skill |evel backed up by specialized know edge by individuals wthin
t he group.

The SPACE requirements for the detector group are driven by the different
activities that
the group nust do to reach the requirenents. These activities are:

Detector to cryostat integration / disassenbly and cleaning - O ean room
facility.

Det ector characterization and testing - Dark roomfacility

Detector systemrepair / devel opnment - El ectronics |aboratory, Ofice
envi ronnent .

Det ector preparation areas - vacuum/ cryogenic facilities.

Det ector group administration / reporting - Ofice environment.
They i deal woul d be a honogenous space plan to facilitate efficient group work
and reduce
the time spent noving and traveling between the distinct spaces. However, given
t he
current distribution of space at the observatory site, this would not be
possi bl e wi t hout
uprooting current facilities. | would suggest the follow ng provisions:

I NT Bui | di ng

Clean roomfacility
constructi on.

2nd floor, shared with optics, currently in

Vacuum/ cryo | ab - 3rd floor, old ipcs preparation area.

Ofice environnent - 1st floor, somewhere, ideally one space for all

VHT Bui | di ng

El ectronics | ab - 3rd floor WHT building (currently old el ectronics
| ab) as

excl usi ve detector group area.

Dark Room - 3rd floor adjoining electronics |ab.

Vacuum / cryo |l ab - 3rd floor, incorporated with electronics |ab

JKT Bui | di ng

Vacuum/ cryo |ab - 1st floor, original dark roomor plate room

(al t hough 2nd fl oor
woul d be better).

Sea Level Ofice
El ectronics | ab
Dar k Room

3rd floor, Shared with el ectronics group
3rd floor, partitioned off fromelectronics space.

Generally all detector naterials and spares would be concentrated at the WHT
| aboratory with



the exception of detectors integrated within instruments and detectors in use.
The preparation

of detectors would take place in the cryo | ab at the tel escope on which they are
to be used and

woul d be the exclusive responsibility of the detector group. Detector storage,
testing and

characterization woul d be done at the WHT I ab. In any circunstance that a

det ector cryostat

needed to be opened, this would always occur in the clean room Of -line
activities, such as

desi gn, electronic devel opnent, board repair, reporting, etc. can be done best
at the sea |leve

office. Gven these rules, the allocation (honme) of nost equipnent is fixed and
reduces to a

mnimumthe tine required to "set up" for any particular job and reduces the
chance of |ost or

" borrowed' equi prent.

The absol ute amount of TIME available to conplete the work required, enabling

t he objectives

to be reached is Iimted by: The constr aint of budget, the reduction of
effective time by travel

to and fromthe observatory, holidays, personal adninistrative tine, etc. The
det ector group mnust

rely on scheduling and planning to make efficient use of it's time. This can
only be effective if

tinme estimates for planned work are real and that work | oads do not cause an
accunul ati ve | oss of

schedule. If resources would allow, the detector group should be assigned a
vehicle that all ows

the group to recover sone |lost travel time by traveling together and gives the
group nore

autonommy in its novenents on site. A group account should be set up on the Sparc
cluster to

support the detector group activities. This account will be used for all inage
anal ysi s done in

the group using a directory systemto facilitate easy navigation and access to
specific data on

i ndividual detectors. This has the aimof reducing to a mninumthe uncertainty
of detector status

and "stream ining" the process of group communi cations. Every effort should be
made to naintain

each group nmenber informed of all information relevant to the detector systens.
The detector

group's activities, plans and findings should be visible to inspection via web
pages (as are the

CFG currently) to reduce tinme spent on informng other nmenbers of the ING to
i nduce interaction

with these sanme people and to sinmultaneously facilitate archival storing of
detector infornation.

MATERI ALS and EQUI PMENT are required to support the detector group technically.
These itens are
listed with reference to their speci fic job function

Detector to cryostat integration / disassenbly and cl eaning.
Lam nar flow cabinet - Ckay, in construction
Plastic or metal bench with drawers -
Dry air / nitrogen supply - Okay, considered in clean room design
Anti-static air gun (ionizing) -
H gh power |oupe or wide field mcroscope -



Dewar stand and spacer bl ocks -

Met al high stool -

Set of 'clean' hand tools -

Clean lint free / anti-static overcoats, gloves, hairnets, shoe covers -
Met hanol , Acetone, Freon, swabs, optical tissues, optical brushes -

Set of "Tupperware" containers -

Det ect or characterization and testing.

D mrer controlled lighting -
Access to network -
Smal | optical table -
Sel ection of test targets, mirrors, light sources, filters -
Integrating sphere, |enses, pinholes, telescope / projector -
Test equi pment storage space -
Sturdy wood / plastic bench space -
H gh stool -
"Jelly rig" spectral source - Okay, undergoing refurbishing.
Pi coaneter - Ckay, with jelly rig (possibility of conputer interface ?)
| ocal acquisition system - for ccd controllers (see note 1).
Bl ack out cloth -
Sparc station - (see note 2)

| RAF - Main diagnostic tool for detectors

IDL - For building i mage anal ysi s prograns

G\U C - Ceneral progranm ng | anguage

Tcl - General control |anguage, interface to I DL

Motif - Wndows and control package for C

Detector systemrepair / devel oprent.
El ectroni cs work benches -
Hand tool s -

Li ght power tools -
Gsci |l | oscope 300 MHz -
Functi on generator -
Vi deo generator -
Power Supplies -
Current |oad -
Multineters -

VT220 Term nal -
XTerm nal -

Sol deri ng equi prent -
St orage cabinets -
Book cases -

Det ect or preparation areas.
UPS power source - Alternatively, self sealing valves on vac punp LP side.
Vacuum punp - Ckay but nay need servi cing.
Vacuum gauge(s) - Need calibration
Vacuum | i nes, couplings, adapters, seals -
St orage space for above -
Cold trap for vacuum punp -
Low bench or dewar stands -
Lens cleaning kit -
Dry air / nitrogen supply -
Cold trap heater power supply -
Dewar heater tape and controller -
Helium | eak detector - Ckay, may need servicing, only one required.
Smal | heliumtank with val ve and nozzle -
Access to N2 dewars -

Det ect or group administration / reporting.
Per sonal conputer -



Ms OFfice - Ceneral office packet
Autocad / Orcad - Mechanical / PCB | ayout packages
Spice - Electrical simlation package
VB4 - Ceneral programming / w ndows | anguage
Access 2 - Wth VB4 a powerful database system
WebSite - (?) Local web server for interactive fornms, dbase | ookup
et c.

Hot Dog - Wb publishing editor (HTM)
Chanel eon - Xtermfor the PC

XTerm nal -

Desks + chairs -

Net wor k access -

Filing cabinets -

Book cases -

Not es :
1. Currently there are three different ccd inage acquisition systens in use:
VWHT - fiber -> FOX -> DVMS -> VAX(ICL)
INT - fiber -> FOX -> Datacell -> SUN(DAS) except Prine Focus
JKT - cable -> Perkins El ner( ADAM
and yet another, as yet unspecified, systemfor the up conmng IR spectroneters /
| magers.
| propose that the detector group invests in a two pronged attack to this
pr obl em of diverse
systens. The first requirenment is to design and construct a small image
acqui sition system (box)
that will take fromthe ccd controllers the required image data, format a FITS
file and store
this locally enabling it to serve inmages (via ftp) to a Sparc system This
system can then be
used off-line by the detector group to test and characterize ccd detectors,
i ndependent |y of
the on-1ine systems. The second prong is then to consult and coordinate with the
i nvol ved groups
t he upgrading and optim zation of the on-line (tel escope) acquisition chains
into one system This
effort should al so consider the integration of the planned finder / guider
canera upgrades with
the view to "standardi ze", wi thout performance conpronise, the systens as nuch
as possible.

2. The Sparc station | pssl4 should beconme, if at all possible, one of the

machi nes admi ni stered

within the CFG s proposed cluster. This would elinminate the (tedious) lowleve

admini stration

tasks required to maintain the system functional and conpatible with the rest of
the ING This

inmplies that this machine would not be 'renovable' for use as a specific

engi neeri ng machi ne but

woul d support a protected base of users, predominantly, engineering staff. This
woul d have no

i nfl uence on the detector group who then would use | pssl4 via XTerns, providing
of course that

sufficient net bandwi dth is avail abl e.



