Memories of VERITAS

Dark age history
The manic-depressive era ‘

VERITAS@Basecamp



Pre-IACT (Dark Ages)

Long history exploring various ACT techniques at Whipple starting in 1968 (e.g.,
double beam, guard ring).
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Proto-IACT (Archaic Age)

"Gamma-ray astronomy from 10-100 GeV: A new approach," Weekes and Turver,
ESA Recent Advan. in Gamma-Ray Astronomy (1977):

"... proton induced showers of energy 100 GeV are deficient in Cerenkov
light compared with gamma ray showers ... a qualitative description is given of
an experiment which ... would use [] two parallel large reflectors each
equipped with multiple detector channels to provide two images of the
shower in Cerenkov light."

Ted Turver (Durham) developed a series of telescopes utilizing the "Three Fold
Coincidence" approach. The Mark 6 incorporated two 19 pmt outer "cameras" and

a central 109 pmt "camera" but did not apply imaging technique.

Trevor obviously went the other way
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Classical Age

By Fall of 1984 at Whipple:

* UCD had constructed a 37-channel camera electronics package, Whipple
assembled a 37-pmt camera and "computerized" the 10M tracking system

* Hillas had largely completed his simulations

* Hercules X-1 and Cygnus X-3 seemed both to exhibit periodic signals, but
these results did not improve with imaging cuts
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veritas?

"A Third Generation VHE Gamma-Ray Observatory," Weekes, Workshop on
Cosmic Ray and High Energy Gamma Ray Experiments for the Space Station Era
(1984):

"The discovery that Cygnus X-3 was a source of gamma rays at energies
ranging from 1012 to 1016 eV 1s probably the most significant observation in
cosmic ray astrophysics in the past decade ..."

and went on to propose "veritas":

"...seven 10 - 15 m aperture optical reflectors ... Each reflector 1s equipped
with a camera similar to that currently in use at the Whipple Observatory."
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Classical Age

By Fall of 1984 Whipple:

* UCD had constructed a 37-channel camera electronics package, Whipple
assembled a 37-pmt camera and "computerized" the 10M tracking system

* Hillas had completed his simulations

* Hercules X-1 and Cygnus X-3 seemed both to exhibit periodic signals, but
these results did not improve with imaging cuts

by the end of 1986:

e "pedvar" method of image cleaning (skypeds) and improved calibration
developed and a ~5c result from the Crab Nebula emerged

in 1989:

* New electronics, plus new data, produced the >9c Crab result and publication
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"What next?" conference at Palaiseau
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In 1992:
* Fleury and Vacanti kicked-off a series of "where to from here" conferences
 HEGRA (and Whipple via the 11 M) were investing in stereo imaging

e Markarian 421 discovered as the first extra-galactic source
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Roaring 90s

* More "future" detector conferences in Calgary, Tokyo, Padova, Kruger, Salt Lake
City

* More galactic and extra- galactic sources discovered, and "markarian" sources
observed to be "flaring"!

* Non-imaging techniques explored: fast timing, lateral light distribution, three-
fold coincidence — none proved particularly effective

* In 96 HEGRA demonstrated stereo imaging with a 4 o Crab detection

"An interesting question is by how much the net
performance of a telescope system is improved using
the stereoscopic reconstrugtion technique, compared
to an individual operation and analysis of each tele-
scope. Based on the present analysis, it is however
not possible to conclusively address this issue. N2 or stereo
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proto-VERITAS

In "96 Trevor called for interested parties to join the Whipple Collaboration (still
only ~10 members)

Steve Criswell joined as Project Manager in 97, and the first siting meetings
were held with the USFS

Whipple attracted a whole slew of well qualified grad students and postdocs and
new collaborating institutions

In August '99 Mike Catanese was hired by SAO as a Physicist (and as VERITAS'
de-facto Deputy PM)

Proposal completed: technical details (camera, DAQ, trigger, etc.), division of
responsibilities as sub-projects, project management (VEC, TAC, PO), etc. ...

In August 2000 Mike lured away by the "fintech" industry

In October 2000 Trevor suggested I submit my CV for DPM position
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Montosa Canyon

TAOR Sweat Lodge

Can you see me now?
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Fair and Balanced - Not especially

Tucson Citizen

.. New telescope in area pondered ()

by Anne T. Denogean on Apr 30, 1997, under Tucson ==t 4 =i=men Le

Tucson Citizen

Science, religion colliding on Mount Hopkins

by Stephanie Innes on Jul 28, 1999, under News

The multiple-mirror device on Mount Hopkins wou

Scope would desecrate sweat lodge, Indians say

STEPHANIE INNES Citizen Staff Writer

Tucson Citizen

Navajo lodge lauds telescope ruling; Smithsonian

"Tucson Citizen

by Stephanie Innes on Sep 04, 1999, under Tucson and Arizona
» Smithsonian scopes denied on Mt. Hopkins

by Anne T. Denogean on Sep 03, 1999, under Tucson and Arizona

= Conflicts with a nearby Native American sweat lodge nix the plan. 4
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The "manic-depressive' phase

= SI Capital Plan incl.
] S1M FY02 + $3.5M FY03

VERITAS presentation

FS denies Montosa Cyn

| 2000

to Decadal Survey site application
v v v
| 1999 I { 2000 |
A A A
SAGENAP review DOE determines that Whipple resubmits
favorable but NSF “support should be provided” application
participation required: “orovided SI and NSF match per FS request
“best instrument” 00 T
“excellent team™ | |
Py =
OMB rejects SI FY (. FS asks that Steve meet with
funding for VERITAS TAOR: TAOR unresponsive
v v
| 2001 I { 2002 |
A A A A
| DOE and NSF: DOE and NSF: Trevor to Shapiro:
ready

“no SI funding
then no DOE or NSF”;
but DOE approves

. to proceed

W/

N /

o ‘tmype const.

“the future of VERITAS is
very much in doubt™

FS grants permission l
to const. VERITAS je L
Montosa Cyp 00 W

N /
FS decision Kitt Peak (KP) su ” KP Director meets TO:
appealed as an alternative they express reservations
v v v
2003 2004
A A A A
FS gives go-ahead DOE: “you must have NOAO and SI sign lease | | Trevor: “VERITAS
for Montesa Cyn a site by June for Horseshoe Cyn site; is now an
o0 h———— or be shut down™ NOAO notifies approved project™

u | Tohono O’ odham /™ L
\ “ P / =
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W/

N /

e
fitz review: DOE: $500K for R&D { 00 \
N - _ASF and DOE NSF: $876K to Utah and Chicage u /
[ endorse “V7” SI/SAO: IR&D only until FY02 ‘\I —
| v v N
I a A A g
Revised proposal Decadel Survey endorses “Castle” Meeting: Teaming Agreement
(7 teles in Montosa Cyn) VERITAS as DOE, NSF and SI signed by 10
submitted to DOE, NSF, “moderate” initiatj> N " ading institutions
PPARC and EI T 00 00
SKY Island obje FS still unable
to Montosa Cyn: to provide a
cites visual impact decision re Montosa Cyn
> ¥ 2003
A A A L
V7 descoped: V4 proposal submitted Blandford review
V4+3 to NSF

of four telescope array
and viability

of VERITAS project
as a whole
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Horseshoe Canyon (Kitt Peak)




Horseshoe Canyon
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orseshoe Canyon
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Horseshoe Canyon
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Fair and Balanced - Not especially

- Tucson Citizen |

- New Kitt Peak scopes to study origin of cosmos ]
by Larry Copenhaver on Aug 18, 2004, under City/State

“Tucson Citizen /

¥

Tribe sues to stop telescope ‘/
by Paul L. Allen on Mar 24, 2005, under News )
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The "manic-depressive' phase

SI and NOAO meet a second time

EA and design TO file first Second EA with Tribal and District Chair
completed official protest! initiated and Attorney General
v Y el v 1 v
| 2004 I 7Y 1 2005 | 73 l 2006 a A 2007
| Construction begins STOP-WORK SI and NOAO meet SI/SAO

"t Horseshoe Cyn issued Tribal and “throw in
o0 District Chair the towel”

\ u and Attorney General
4

N
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VERITAS@Basecamp

Prototype const. Prototype detects T2 const.
begins Crab Nebula begins
v v v
2003 2004 2005 2006
A A
First Prototype T1 const. T1 & T2 operate
events completed in stereo mode
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VERITAS@Basecamp

Prototype const. Prototype detects T2 const. T3 const. | | T4 assem. Full 4 Tele.
begins Crab Nebula begins begins begins operations begin
v \ v v \4 v
2003 2004 2005 2006 2007 2008
A A A A
First Prototype T1 const. T1 & T2 operate T3 const.
. T4 const.
events completed in stereo mode nearly
completed
complete
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Camera (dis)assembly?
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A glass half full!

Gluit

;Dlsplay
" Trigger
 Hit
" Charge
= Signal

—Event Info

Evenkt Number:
Max. Channels:
Size:

HNum Samples:

googoonos
250
4250

3z

GEPS: 329:10:10:4.888075

—Event Increment

Mum ta Increment 1

MNext Event

=
=

—Channel Info

Channel:
Hit:
Pedesktal:
Hi/Lo:
Charge:

—futa Run

Delay (ms) 1000

Start Auto Run

First events in Fall 2003
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Not always a dry heat
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One telescope is no array (e.g., no L3)

@Picture
@Boundary
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"T2" Crew
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... and hikes
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Relatively smooth sailing ...

* Solid relationships between Trevor, the VEC chairperson, and the three funding
agencies (DOE, NSF and SI); and between Steve and the Forest Service and SI
in DC

* Agency program managers were supportive despite VERITAS' square peg in
round hole nature, and the site saga

* Sub-projects clearly delinated in the VERITAS proposal (not too much stepping
on of toes or finger pointing)

* Sub-project leaders delivered on time and on budget without too much whinging
(except perhaps the budget bit)

* Mostly good participation in the unglamorous "grunt-work" by members of the
collaboration, and others (notably Kieda's crews)

* Expertise and "all hands" effort by Whipple Observatory's Support staff (esp.
Danny, Cesar, Tom and Grace++)
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Things look grim ...

T3 const. | | T4 assem. Full 4 Tele.
begins begins operations begin
v A\ \4
2006 2007 2008
A A
Tiec;?;t T4 const.
complete completed

In Fall 2006 no one was happy: Not the Tohono O'odham, not the funding agencies,
and not the Collaboration.

* Sunk cost in Horseshoe Canyon

* Operations proposal called for operations at Horseshoe Canyon (i.e., relocate T1
and T2)

* TO Tribal Authority not swayed by legal and other arguements

* Questions whether Basecamp could be a suitable site
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T3 from bare dirt ...
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... to finished in ~ 6 months
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Required lots of hustle

Memories of VERITAS K en Gibbs



T4: more of the same

Utah Crew, a couple from north of the border and
the usual Whipple suspects
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Not quite so orderly
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Not always smooth sailing!

Hardware (mostly commercial) and software/operations failures:
* Crate power supplies repeatedly failed (faulty Wiener engineering)

* Heat load requires complicated cooling system and care when operating
(overheated T3 nearly lead to heart failure, scripts are your freinemy)

* In attentive operators, €.g., sending a telescope to stow even though it doesn't
know where its pointing (trust but verify)

* Leaky cameras (won't mention shutter)
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Not always smooth sailing!

Hardware (mostly commercial) and software/operations failures:
* Crate power supplies repeatedly failed (faulty Wiener engineering)

* Heat load requires complicated cooling system and care when operating
(overheated T3 nearly lead to heart failure, scripts are your freinemy)

* In attentive operators, €.g., sending a telescope to stow even though it doesn't
know where its pointing (trust but verify)

* Leaky cameras (0ops)
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Not always smooth sailing!

Hardware (mostly commercial) and software/operations failures:
* Crate power supplies repeatedly failed (faulty Wiener engineering)

* Heat load requires complicated cooling system and care when operating
(overheated T3 nearly lead to heart failure, scripts are your freinemy)

* In attentive operators, €.g., sending a telescope to stow even though it doesn't
know where its pointing (trust but verify)

* Leaky cameras (oops)

Dreaded 3AM calls ... "The telescope is stuck!!"
* busted brake

* "torqued" cable drape

* bad power-amp, servo board, encoder, ...
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... almost looks fun!

=
=
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Scary moments!

Steel 1s heavy and hard, loose steel is both and
scary!
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Mirror alignment ... Ugh!!

Use clamp-on lasers to measure "bias"
SIX AT A TIME.

e

HHHIHHHH”HHH“H

I ﬁw

Feed "bias" values to "2F" alignment
system.
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McCann mirror alignment ... Ahh!!

Raster scans (thanks Steve) from the warmth of
the control room ...

Adjust "1/8th CCW ... no, that was 1/4 CW!"

FWHM of previously aligned telescopes
improve by as much as 40%!
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VERITAS at FLWO — July 2007

Telescope
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T1 relocated in ~ 12 weeks




* Practice (TS5 and T6)

* Hustle, hustle, hustle (e.g., 250 facets stripped from T1 in < 5 hours)

* Committment of necessary resource (Support, Utah ... everyone)
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VERITAS' unsung heros

Steve Criswell — absolutely imperturbable whose long experience with SI and the
Forest Service was utterly critical

Grace Alegria — for whom the impossible just takes a little bit longer

Danny West and Cesar Lopez — demonstrated again and again that practical
experience trumps those silly physicists every (and many a time saved our bacon)

Emmet, Jack and George — the glue that holds the array together. Without their
efforts the whole enterprise would grind to a halt in very short order (probably over
night)

Funding agencies — PK Williams, Steve Murray, Jim Stone, Kathy Turner, Vern
Pankonin, etc. — supported VERITAS through thick and thin
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Conclusion

VERITAS came together because "its people" came together with a common vision
and (mostly) a common set of goals

Trevor, Steve and the VEC Chairpersons (especially Simon, Rene and Frank when
things were particularly "unsettled") managed to keep the authorities on side

VERITAS has gone from strength to strength
NO (repeat NO) science is settled, corollary being there 1s much science to be done

Increasing multi-wavelength, multi-carrier results/publications demonstrate both
the confidence in VHE observatons and the demand for access to them

There will not be any new equally sensitive instruments for ~ 1 graduate student
lifetime
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Friends whom we've lost
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