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Abstract 
A brief summary of the important results and listing of publica- 

tions which have resulted from the Iowa State University Very High 
Energy Gamma-ray Astrophysics Program for the decade 1991-2000 
are given. 

1 Brief History 
Iowa State University, together with Smithsonian and University Col- 
lege, Dublin, started the Whipple gamma-ray collaboration in 1980 
when this work was first funded by DOE High Energy Physics. Leeds 
a n d ,  la te r  P u r d u e  joined t h e  col laborat ion.  T h e  University of Michi- 
gan was a member for a while. In about 1990, the nature of the 
contract changed to a grant, and on November 1, 2000 we became a 
task within the framework of the larger ISU high energy physics pro- 
gram. The work is thus ongoing and the only change is in the way 
the support is administered. The November 1, 2000 administrative 
change triggers this final report. 

The Whipple Gamma-ray collaboration has ben expanded to the 
VERITAS (Very Energetic Radiation Imaging Telescope Array Sys- 
tem) in order t o  construct an array of seven telescopes, each more 
sensitive than the present Whipple telescope. The additional views of 
each shower will give unprecedented sensitivity, energy resolution, an- 
gular resolution and low energy threshold. At present, we are actively 
designing this array. 
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2 Accomplishments of the Whipple Ob- 
servatory Collaboration 
The report covers a long period of time, during which the field of very 
high energy astrophysics has changed dramatically, in large measure 
due to  the work supported by this grant. The principal section is the 
the list of refereed journal publications which provides a comprehen- 
sive presentation of our results. Some of the highlights from these 
results are listed here. 

0 Established the Cherenkov imaging technique as very effective i n  
increasing the sensitivity of Cherenkov telescopes. This increase 
in sensitivity made possible the results below. 

0 Established the Crab Nebula as a source of TeV gamma rays. It 
now serves as the standard candle for the field. 

0 Developed methods for determining energy spectra of cosmic TeV 
emitters. 

0 Measuring the energy spectrum of the Crab Nebula. The result 
is consistent with a synchrotron/inverse Compton model, and the 
magnetic field in the emission region is determined. 

0 Discovered that several Active Galactic Nuclei (AGN) are TeV 
gamma-ray emitters. 

0 Measured extremely rapid bursts from Markarian 421 (an AGN) 
with time scales of minutes, indicating an origin not far from the 
massive black hole. 

0 Measured energy spectra from Markarian 421 and Markarian 501 
(both AGN). The spectral shapes were very close to  each other 
but not identical. Since they are at almost the same distance 
from Earth, this  cannot be due to  the intervening medium. The 
Markarian 501 spectrum deviated slightly from a simple power 
law. 

0 Established X-ray/TeV-gamma-ray time correlations, which sup- 
port inverse Compton models of the source. The measurements 
constrain the physical parameters of the source region tightly in 
the context of this model. 

0 Contributed significantly in establishing the double-hump picture 
of multi-wavelength emission from AGN. 
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0 Used our measured TeV energy spectra to  set limits on the inter- 
galactic IR background important for cosmology/galaxy forma- 
tion and t o  set limits on quantum gravity effects. 

3 Comments on ISU Contributions 
Iowa State University built the first CAMAC camera/electronics (37 
photomultiplier tube channels) for the telescope, which gave the first 
statistically unequivocal detection of the Crab Nebula. We also built 
the first 109 tube camera, which yielded an 20 sigma detection, and 
have built the present focus box and its predecessor. We developed 
statistical tests useful in the early days of marginal signals, and devel- 
oped methods for extracting energy spectra. We have played the lead 
role in the determination of energy spectra, and also organized many 
of the multi-wavelength campaigns. ISU succeeded in first getting use- 
ful stereoscopic data using the 10-meter and now defunct 11-meters 
telescopes. We have also maintained a separate set of simulation and 
data-analysis software, and have used simulations extensively in ex- 
tracting energy spectra. A large fraction of the papers int he next 
section represent work done by an ISU student, post-doc or faculty 
member. 

We now have responsibility for the design of the focus boxes and 
focal-plane instrumentation for the VERITAS project. This is a large 
undertaking. We are also rewriting our simulation/data-analysis soft- 
ware to  accommodate the full VERITAS array. 
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4 Whipple/ISU Refereed Journal Pub- 
licat ions 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

8. 

1989- 

“Observations of TeV Gamma Rays from the Crab Nebula Us- 
ing the Atmospheric Cerenkov Imaging Technique,” T.C. Weekes, 
M.F. Cawley, D.J. Fegan, K.G. Gibbs, A.M. Hillas, P.W. Kwok, 
R.C. Lamb, D.A. Lewis, D. Macomb, N.A. Porter, P.T. Reynolds, 
and G. Vacanti, Ap. J .  342 379 (1989). 
“Search for a 12.59 ms Pulsar in Cygnus X-3’,”D.J. Fegan, M.F. 
Cawley, K. Gibbs, R.C. Lamb, D.A. Lewis, N.A. Porter, P.T. 
Reynolds, G.  Smyth, and T.C. Weekes, Astron. Astrophys. (Let- 
ters) 211 L1 (1989). 
“Detection of Weak Signals in TeV Gamma-ray Astronomy: DC 
Excess vs. Periodic Amplitude,” D.A. Lewis, Astron. Astrophys. 
219 352 (1989). 

1990- 

“Optical Characteristics of the Whipple Observatory TeV Gamma- 
Ray Imaging Telecsope,” D.A. Lewis Experimental Astronomy, 1, 
213 (1990). 
“A High Resolution Imaging Detector for TeV Gamma-Ray As- 
tronomy,” M.F. Cawley, D.J. Fegan, K.Harris, A.M. Hillas, P.W. 
Kwok, R.C. Lamb, M.J. Lang, D.A. Lewis, D. Macomb, P.T. 
Reynolds, D. J .Schmid, G .Vacanti, T .C. Weekes Experimental As- 
tronomy, 1, 173 (1990) 

“Phase Coherence for TeV/PeV Binary Sources,” D. A. Lewis, 
R. C. Lamb, and S. D. Biller, Astrophysical Journal, 369, 479 

“Gamma-ray Observations of the Crab Nebula at TeV Energies,” 
G.Vacanti, M.F. Cawley, E.Colombo, D.J. Fegan, A.M. Hillas, 
P.W. Kwok, R.C. Lamb, M.J. Lang, D.A. Lewis, D. Macomb, 
K.S.O’Flaherty, P.T. Reynolds, T.C. Weekes, Astrophysical Jour- 
nal 377, 467 (1991). 
“Search for TeV Emission from 4U1015+63,” D.J. Macomb, M.F. 
Cawley, D.J. Fegan, A.M. Hillas, P.W. Kwok, R.C. Lamb, M.J. 
Lang, D.A. Lewis, D. Macomb, P.T. Reynolds, G.Vacanti, T.C. 
Weekes, Astrophysical Journal 376 738 (1991). 

1991- 

(1991). 
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9. “Search for TeV Gamma Rays from the X-ray Pulsar 132259+586, 
M.F. Cawley, D.J. Fegan, A.M. Hillas, P.W. Kwok, R.C. Lamb, 
M.J. Lang, D.A. Lewis, D. Macomb, P.T. Reynolds, G.Vacanti, 
T.C. Weekes, Astron. and Astrophys., 243, 143 (1991). 

10. “Locating Very High Energy Gamma-Ray Sources with Arc-Minute 
Accuracy,” C. W. Akerlof, M. F. Cawley, M. Chantell, D. J .  Fe- 
gan, K. Harris, A. M. Hillas, D. J .  Jennings, R. C. Lamb, M. A. 
Lawrence, M. J .  Lang, D. A. Lewis, D. I. Meyer, G. Mohanty, K. 
S. O’Flaherty, M. Punch,  P. T .  Reynolds, M. S. Schubnell, T. C. 
Weekes and T .  Whitaker, Astrophysical Journal (Letters) 337, 

11. “Search for TeV Gamma-Ray Emission from Hercules X-1,” P. T .  
Reynolds, M. F. Cawley, D. J. Fegan, A. M. Hillas, P. W. Kwok, 
R. C. Lamb, M. J .  Lang, D. A. Lewis, D. M. Macomb, K.  S. 
O’Flaherty, G. Vacanti and T.  C. Weekes, Astrophysical Journal, 
382, 640 (1991). 

L97 (1991). 

1992- 

12. “Detection of TeV Photons from the  Active Galaxy Markarian 
421,” M. Punch, C. W. Akerlof, M. F. Cawley, M. Chantell, D. 
J .  Fegan, S. Fennell, J. A. Gaidos, J .  Hagan, A. M. Hillas, Y. 
Jiang, A. D. Kerrick, R. C. Lamb, M. A. Lawrence, D. A. Lewis, 
D. I. Meyer, G. Mohanty, K. S. O’Flaherty, P. T. Reynolds, A. 
C. Rovero, M. S. Schubnell, G. Sembroski, T. C. Weekes, T. 
Whitaker, and C. Wilson, Nature, 358, 477 (1992). 

13. “A Search for TeV Emission from Cygnus X-3,” K. S. O’Flaherty, 
M. F. Cawley, D. J .  Fegan, R. C. Lamb, M. J .  Lang, D. A. Lewis, 
M. P u n c h ,  P. T. Reynolds ,  G. Vacanti ,  and  T. C. Weekes, ApJ, 
396, 674 (1992). 

1993- 

14. “Survey of Candidate Gamma-ray Sources at TeV Energies Using 
a High Resolution Cherenkov Imaging System: 1933-1991”, P. T. 
Reynolds, C. W. Akerlof, M. F .  Cawley, M. Chantell, D. J .  Fegan, 
A. M. Hillas, R. C. Lamb, M. A. Lawrence, D. A. Lewis, D. 
Macomb, D. I. Meyer, G. Mohanty, D. S O’Flaherty, M. Punch, 
M. S. Schubnell. G. Vacnati, T .  C. Weekes, and T. Whitaker, 
ApJ, 404, 206 (1993). 

15. “Search for TeV Gamma-rays from Geminga”, C. W. Akerlof, 
A. C. Breslin, M. F. Cawley, M. Chantell, D. J .  Fegan, S. Fen- 
nell, J .  A. Gaidos, J .  Hagen, A. M. Hillas, A. D. Kerrick, R. C. 
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Lamb, M. A. Lawrence, D. A. Lewis, D. I. Meyer, G. Mohanty, 
K. S. O’Flaherty, M. Punch, P. T. Reynolds, A. C. Rovero, M. S. 
Schubnell., G. Sembroski, T. C. Weekes, M. Wes, T .  Whitaker, 
and C. Wilson, Astron. 8~ Ap., 274, L17. (1993). 

1994- 

16. “New Methods of Atmospheric Cherenkov Imaging for Gamma- 
Ray Astronomy: I: The False Source Method”, V. P: Fomin, A. 
A. Stepanian, R. C. Lamb, D. A. Lewis, M. Punch, and T. C. 
Weekes, Astroparticle Physics, 2, 137 (1994). 

17. “Astronomy: 11. The Differential Position Method”, V. P. Fomin, 
M. Punch, S. Fennell, T. C. Weekes, R. C. Lamb, and D. A. 
Lewis, Astroparticle Physics, 2,  151, (1994). 

18. “Effect of the Geomagnetic Field on TeV Images”, M. J. Lang, 
C. W. Akerlof, M. F. Cawley, M. Chantell, D. J .  Fegan, G. H. 
Gillanders, A. M. Hillas, R. C. Lamb, D. A. Lewis, D. I. Meyer, 
and T. C. Weekes, Journal of Phys. G,  20, 1841 (1994). 

19. (Book Chapter) “Weak Periodic Signals in Point Process Data”,  
D. A. Lewis, in “Statistical Methods for Physical Science” ed. 
J.L. Stanford and S.B. Vardeman, Academic Press, 1994. 

1995- 

20. “Low Energy y r a y  Events in Imaging Cherenkov Telescope Ar- 
rays,” F. Krennrich and R.C. Lamb, Exp. Astron., 6, 285 (1995). 

21. “Upper Limits on TeV Emission from Active Galactic Nuclei,” 
A.D. Kerrick, C.W. Akerlof, S. Biller, J .  Buckley, D.A. Carter- 
Lewis, M.F. Cawley, M. Chantell, V. Connaughton, D.J. Fegan, 
S. Fennel, J. Gaidos, A.M. Hillas, P.W. Kwok, F .  Krennrich, R.C. 
Lamb, T. Lappin, R. Lessard, J. McEnery, D.I. Meyer, G. Mo- 
hanty, J .  Quinn, H.J. Rose, A.C. Rovero, G. Sembroski, M.S. 
Schubnell, M. Punch, T.C. Weekes, M. West, C.L. Wilson, J .  
Zweerink, Astrophys. J.,  452, 588 (1995). 

22. “Multi-wavelength Observations of Mkn 421 during a TeV/X- 
ray Flare,” D.J. Macomb, C.W. Akerlof, H.D. Aller, M.F. Aller, 
D.L. Bertsch, F. Bruhweiler, J.H. Buckley, D.A. Carter-Lewis, 
M.F. Cawley, K.-P. Cheng, C. Dermer, D.J. Fegan, J.A. Gaidos, 
W.K. Gear, C.R. Hall, R.C. Hartman, A.M. Hillas, M. Kafatos, 
A.D. Kerrick, D.A. Kniffen, Y. Kondo, H. Kubo, R.C. Lamb, F .  
Makino, K. Makishima, A. Marscher, J. McEnery, I.M. McHardy, 
D.I. Meyer, E.M. Moore, E. Ramos, E.I. Robson, H.J. Rose, M.S. 
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Schubnell, G. Sembroski, J.A. Stevens, T .  Takahashi, M. Tashiro, 
T.C. Weekes, C.L. Wilson, J .  Zweerink, Astrophys. J.,  449, L99 
(1995). 

23 .  “An Upper Limit to the IR Background from Observations of 
TeV Gamma-Rays,” S.D. Biller, C.W. Akerlof, J .  Buckley, M.F. 
Cawley, M. Chantell, D.J. Fegan, S. Fennel, J.A. Gaidos, A.M. 
Hillas, A.D. Kerrick, R.C. Lamb, D.A. Lewis, D.I. Meyer, G. 
Mohanty, K.S. O’Flaherty, M. Punch,  P.T. Reynolds, H.J. Rose, 
A.C. Rovero, M.S. Schubnell, G. Sembroski, T.C. Weekes, C.L. 
Wilson Astrophys. J., 445, 227 (1995). 

24. “Outburst of TeV Photons from Markarian 421,” A.D. Kerrick, 
C.W. Akerlof, S.D. Biller, J.H. Buckley, M.F. Cawley, M. Chantell, 
V.Connaughton, D.J. Fegan, S. Fennel, J.A. Gaidos, A.M. Hillas, 
R.C. Lamb, D.A. Lewis, D.I. Meyer, J .  McEnery, G. Mohanty, J .  
Quinn, A.C. Rovero, H.J. Rose, M.S. Schubnell, G. Sembroski, 
M. Urban, A.A. Watson, T.C. Weekes, M. West, C. Wilson, J .  
Zweerink, Astrophys. J.,  438, L59 (1995). 

25. Buckley, J.H., Akerlof, C.W., Biller, S.D., Carter-Lewis, D.A., 
Cawley, M.F., Catanese, M., Connaughton, V., Fegan, D.J., Fin- 
ley, J.P., Gaidos, J.A., Hillas, A.M., Kartje, J.F., Konigl, A., 
Krennrich, F., Lamb, R.C., Lessard, R., Mattox, J.R., McEnery, 
J . ,  Mohanty, G., Quinn, J . ,  Rodgers, A.J., Rose, H.J., Schubnell, 
M.S., Sembroski, G., Smith, P.S., Weekes, T.C., Wilson, C. and 
Zweerink, J . ;  Gamma-ray Variability of the BL Lacacertae Ob- 
ject Markarian 421 1996, ApJL. 472, L9 (1996). (also Buckley et 
al., IAU Circular #6178 (1995)). 
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26. “Overview of TeV Gamma-Ray Observations,” Lamb, R. C. Space 
Science Reviews 75,53 (1996). 

27. “Very rapid and energetic bursts of TeV photons from the ac- 
tive galaxy Markarian 421,” J.A. Gaidos, C.W. Akerlof, S. Biller, 
P.J. Boyle, A.C. Breslin, J.H. Buckley, D.A. Carter-Lewis, M. 
Catanese, M.F. Cawley, D.J. Fegan, J.P. Finley, J .  Buss6ns Gordo, 
A.M. Hillas, F.  Krennrich, R.C. Lamb, R.W. Lessard, J .E. McEnery, 
C. Masterson, P. Moriarty, J .  Quinn, A.J. Rodgers, H.J. Rose, F .  
Samuelson, M.S. Schubnell, G.H. Sembroski, R. Srinivasan, T.C. 
Weekes, C.L. Wilson, J .  Zweerink, Nature, 383, 319 (1996). 

28. “Very High Energy Gamma-ray Emission from the Blazar Markar- 
ian 421,” M.S. Schubnell, C.W. Akerlof, S. Biller, J.H. Buckley, 
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D.A. Carter-Lewis, M.F. Cawley, M. Chantell, V. Connaughton, 
D.J. Fegan, S. Fennel, J.A. Gaidos, A.M. Hillas, A.D. Kerrick, 
R.C. Lamb, D.I. Meyer, G. Mohanty, J .  Rose, A.C. Rovero, G.H. 
Sembroski, T.C. Weekes, C.L. Wilson, 3. Zweerink, Astrophys. 
J., 460, 644 (1996). 

29. “Detection of 300 GeV Gamma Rays from Markarian 501,” J .  
Quinn, C.W. Akerlof, S. Biller, J .  Buckley, D.A. Carter-Lewis, 
M.F. Cawley, M. Catanese, V. Connaughton, D.J. Fegan, J.P. 
Finley, J .  Gaidos, A.M. Hillas, R.C. Lamb, F.  Krennrich, R. 
Lessard, J.E. McEnery, D.I. Meyer, G.Mohanty, A.J. Rodgers, 
H.J. Rose, M.S. Schubnell, G. Sembroski, R. Srinivasan, T.C. 
Weekes, C. Wilson, J .  Zweerink, Astrophys. J.,  456, L83 (1996). 

30. “The Use of a UV Camera in the Atmospheric Cherenkov Tech- 
nique” Urban, M., Chantell, M., Fleury, P., Harris, I<., Gaidos, 
J.A., Kerrick, A., Pare, E., Punch, M., Sarazin, X., Vacanti, G. 
Weekes, T.C., and Wilson, C., N.I.M. A368, 503 (1996) 

31. “Observations of Gamma-ray Sources with E > 300 GeV,” Weekes, 
T. C., Akerlof, C., Biller, S., Bussons, J . ,  Buckley, J .  H., Catanese, 
M., Carter-Lewis, D. A., Cawley, M. F., Connaughton, V., Fegan, 
D. J., Finley, J . ,  Gaidos, J., Hillas, A. M., Lamb, R. C., Kren- 
nrich, F., Lessard, R., McEnery, J . ,  Meyer, D. I., Moha,nty, G., 
Quinn, J . ,  Rodgers, A., Rose, H. J . ,  Schubnell, M. S., Sembroski, 
G., Wilson, C., Zweerink, J. , Proceedings of Compton Gamma 
Ray Observatory Symposium, Munich, June 1995, Astr. and As- 
trophys. Suppl. 120, 603 (1996). 

32. “Observations of Markarian 421 at Large Zenith Angles,” Kren- 
nrich, F. ,  Akerlof, C., Biller, S., Buckley, J .  H., Catanese, M., 
Carter-Lewis, D. A., Cawley, M. F, Chantell, M., Connaughton, 
V., Fegan, D. J. ,  Finley, J . ,  Gaidos, J . ,  Hillas, A. M., Kertzman, 
M., Lamb, R. C., Lessard, R., McEnery, J . ,  Meyer, D., Mohanty, 
G., Quinn, J., Rose, H. J., Schubnell, M. S., Sembroski, G., Srini- 
vasan, R., Weekes, T. C., Wilson, C., Zweerink, J ,  ApJ, 481, 758 
(1996). 

1997- 

33. “Very High Energy Observations of PSR B1951f32,” Srinivasan, 
R., Buckley, J .  H., Carter-Lewis, D. A., Catanese, M., Cawley, 
M. F., Colombo, E., Fegan, D. J . ,  Finley, J. P., Gaidos, J .  A.,  
Hillas, A. M., Krennrich, F., Lamb, R. C., Lessard, R., McEnery, 
J., Moriarty, P., Quinn, J . ,  Rodgers, A., Rose, H. J . ,  Sembroski, 
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G., Weekes, T .  C., Wilson, C. L. ApJ, 489, 170 (1997). 

34. “Multiwavelength Observations of a Flare from Markarian 501,” 
Catanese, M., Bradbury, S. M., Breslin, A. C., Buckley, J.H., 
Carter-Lewis, D. A., Cawley, M. F., Dermer, C. D., Fegan, D. J. ,  
Finley, J .  P., Gaidos, J .  A., Hillas, A. M., Johnson, W. N., Kren- 
nrich, F., Lamb, R. C., Lessard, R., Macomb, D. J. ,  McEnery, J .  
E., Mohanty, G., Quinn, J . ,  Rodgers, A. J., Rose, H. J . ,  Samuel- 
son, F. W., Sembroski, G. H., Srinivasan, R., Weekes, T. C., and 
Zweerink, J .  ApJL 487, L143 (1997). 

35. “The TeV Gamma-Ray Spectrum of Markarian 421 during an  
Intense Flare,” Zweerink, J . ,  Akerlof, C., Biller, S., Boyle, P., 
Buckley, J.H., Burdett, A.D., Bussons Gordo, J . ,  Carter-Lewis, 
D. A., Catanese, M., Cawley, M. F, Fegan, D.J., Finley, J . ,  Gai- 
dos, J . ,  Hillas, A. M., Krennrich, F., Lamb, R.C., Lessard, R., 
McEnery, J . ,  Mohanty, G., Quinn, J . ,  Rodgers, A.J., Rose, H.J., 
Samuelson, F.W., Schubnell, M.S., Sembroski, G., Srinivasan, R., 
Weekes, T .  C., Wilson, C., ApJ, 490, L141 (1997). 

36. “A Search for TeV Counterparts to BATSE Gamma-ray Bursts,” 
Connaughton, V., Akerlof, C. W., Barthelmy, S., Biller, S. D., 
Boyle, P., Buckley, J .  H., Carter-Lewis, D. A., Catanese, M., 
Cawley, M. F.,  Cline, T., Fegan, D. J . ,  Finley, J . ,  Fishman, G. 
J . ,  Gaidos, J .  A., Gehrels, N., Hillas, A. M., Kouveliotou, C., 
Lamb, R. C., Lessard, R., McEnery, J., Meegan, C., Mohanty, G., 
Porter, N. A., Quinn, J., Rose, H. J . ,  Rovero, A.C., Samuelson, 
F., Schubnell, M. S., Sembroski, G., Srinivasan, R., Weekes, T .  
C., Wilson, C. and Zweerink, J., ApJ 479, 859 (1997). 

37. “Gamma-ray Observations in Moonlight with the  Whipple At- 
mospheric Cherenkov Hybrid Camera,” Chantell, M., Akerlof, C. 
W., Badran, H., Buckley, J .  H., Carter-Lewis, D. A., Cawley, 
M. F. ,  Connaughton, V., Fegan, D. J., Fleury, P., Gaidos, J .  A., 
Hillas, A. M., Lamb, R. C., Pare, E., Rose, H. J., Rovero, A. C., 
Sarazin, X., Sembroski, G., Schubnell, M. S., Urban, M., Weekes, 
T. C. and Wilson, C., Astroparticle Physics 6, 205 (1997). 

38. “Detection of Gamma Rays with E > 100 MeV from BL Lac- 
ertae,” M. Catanese, C.W. Akerlof, S.D. Biller, P. Boyle, J.H. 
Buckley, D.A. Carter-Lewis, M.F. Cawley, V. Connaughton, B.L. 
Dingus, D.J. Fegan, C.E. Fichtel, J.P. Finley, J.A. Gaidos, W.K. 
Gear, R.C. Hartman, A.M. Hillas, F. Krennrich, R.C. Lamb, 
R.W. Lessard, Y.C. Lin, J.E. McEnery, A.P. Marscher, G. Mo- 
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hanty, R. Mukherjee, J. Quinn, E.I. Robson, A.J. Rodgers, H.J. 
Rose, F.W. Samuelson, G.H. Sembroski, M.S. Schubnell, J.A. 
Stevens, H. Teriisranta, D.J. Thompson, T.C. Weekes, C. Wil- 
son, J .  Zweerink, Astrophys. J.,  480, 562 (1997). 

39. “Detection of Multi-TeV Emission from Markarian 421,” F.  Kren- 
nrich, C.W. Akerlof, S.D. Biller, A.M. Burdett, A.C. Breslin, 
J.H. Buckley, D.A. Carter-Lewis, M.F. Cawley, M. Catanese, V. 
Connaughton, D.J. Fegan, J.P. Finley, J.A. Gaidos, A.M. Hillas, 
R.C. Lamb, R. Lessard, J.E. McEnery, G. Mohanty, J .  Quinn, 
A.J. Rodgers, H.J. Rose, M.S. Schubnell, G.H. Sembroski, T.C. 
Weekes, C. Wilson, J .  Zweerink, Astrophys. J.,  481,758 (1997). 

40. “Detection of Gamma Rays with E > 100 MeV from BL Lac- 
ertae,” Catanese, M., Akerlof, C.W., Biller, S.D., Boyle, P.J., 
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