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FigureF.1: Lightcurve of the nights51928,51929

F.1 The completedaily lightcurve

The following pagespresenthe daily lightcurvesof Mkn 421 with morethan7 runsper
nightfrom February2001until June2001asrecordedvith the CT1telescopén La Palma,
altogethe259hoursof obsenation. As explainedbefore,a simpleflare model

b

Ft)=a+ (2(15—750)/C + 2—(t—t0)/d)

(F1)

hasbeenfitted to eachnight, if a simple straightline fit gave a reducedy?/NDF worse
thanl.5. As startingvalueshave beenchosena=theconstantermfrom theline fit, b=8.0,
c=d=25minutes,to=the highestflux pointin the curve. The fastesflaresarenot covered
by thefit. Somenightslike 51966 containflaresthat are very fastand are significantly
outsidetheflaremodel.



F1. THE COMPLETEDAILY LIGHTCURVE

171

o
£
)
N
o
S
£
>
()
e
-
N
x
5
T
. i . i . i i
51931.1 51931.15 51931.2 51931.25 51931.3
MJID
o
£
)
N
o
S
£
>
()
e
-
N
x
5
T
o —
£ E
o —
EN SE-
9 =
£ SE-
> 4=
= =
) 3
x - H
3 E :
I 2 B
L= :
o
A :
E i . i . i i " i i L
51933 51933.05 51933.1 51933.15 51933.2 51933.25 51933.3
MID
o = T T T T T T T =
€ = =
2 8 ——
N - .
3 — —
< 6— =
> - —
2 - =
- A =
A — —
; — —
T 2 =
0 :
2 —]
= i . i . i . i . i . i =

51934 51934.05 51934.1 51934.15 51934.2 51934.25

FigureF.2: Lightcurve of thenights51930,51931,51932and51933



172 APPENDIXF. APPENDIXB: LIGHTCURVES AND ALPHA PLOTS

- —
1S -
. -

BN 0=
=3 —
=
£ sf—
S -
3 -
[ —
- 6F—
N -
o -
X -
I i

2 —
0
51935 51935.05 51935.1 51935.15 510352 51935.25 519353
MJD

- -
z ™
B -

=
> =
= -
< -
> 61—
> =
[ —
~ -
N
x 4
% -
o —

il
0

-
£
e

BN
o
—
£
>
C
B
-

A
X
X

[

i L i L i
51937.05 51937.1 51937.15

-
£
e

BN
o
—
£
>
C
B
-

A
X
X
[

51938 51938.05 51938.1 51938.15 51938.2 51938.25 51938.3
MJD

FigureF.3: Lightcurve of the nights51934,51935,51936and51937



F1. THE COMPLETEDAILY LIGHTCURVE 173

o~ =

£ —

<L —

3 —

. —

= —

£ —

e —

> —

- —

“ —

A —

x —
El

i —

[

51939 51939.05 51939.1 51939.15 51939.2 51939.25 51939.3

MJ
e
£
<L
BN
=]
=
£
>
)
-
“
A
x
El
[
e
£
2
BN
=]
<
£
>
)
i
~
A
x
El
[m

e T e H
1 L 1 L 1

51940.6 51940.65 51940.7 51940.75 51940.8

Noon MJD
e
£
2
BN
=]
=
£
>
)
i
~
A
x
El
[m

R P i

51941.64 51941.66 51941.68 519417 51941.72 51941.74 51941.76 51941.78 51941.8

Noon MJD

FigureF.4: Lightcurve of thenights51938,51939,51940and51941



174

Flux > 1 TeV (in 10 (s m? Flux > 1 TeV (in 10 (s m3 Flux > 1 TeV (in 10 (s m3

Flux > 1 TeV (in 10 (s m?

APPENDIXF. APPENDIXB: LIGHTCURVES AND ALPHA PLOTS

...... prergereefereagrnegeee e s ]

T Tt SR T T T T T T T STy T TPy EY T TErE! SETT I L TEREVRTTE [RLT IRT LIS Er] :
51943.16 51943.18 51943.2 51943.22 51943.24 51943.26 51943.28 51943.3
MJD

51955.94 51955.96 51955.98 51956 51956.02 51956.04 51956.06 51956.0¢ 51956.1 51956.12
MJD

i =
51958.5 51958.55 51958.6 51958.65 51958.7
Noon MJD

FigureF.5: Lightcurve of thenights51942,51928,51929and51930



F1. THE COMPLETEDAILY LIGHTCURVE

175

o —]
€ —
2 f

N =
i —
E =
£ 3
3 =
() —
[ pum
- =
A =
x =
3 _—
E E

2 i . i . R i . i . i . i =
51959.45 51959.5 51959.55 51959.6 51959.65 51959.7 51959.75
Noon MID

— r T r T r
£ =
2 —

ES =
i =
= —
£ =
2 —
() o
= I
- _—
A =
x =
3 =
Z E

E_i i . i . i . 3
51960.95 51961 51961.05 51961.1 51961.15
MJID

o
£ —
L 3

S i

= =

— —
£ =
> =
O —q
° =
“ —
A o
x =
3 —
= =

51961.75
MID

— —
€ -

“2 —

= —

= - =

— — —

£ = -

> —_— g
O
[ - 3
- L —
A — —
x - ]
3 - =

T - -

51963.96 51963.98 51964 51964.02 51964.04 51964.06

FigureF.6: Lightcurve of thenights51959,51960,51961and51963

51964.08
MJD



176

Flux > 1 TeV (in 10 (s m? Flux > 1 TeV (in 10 (s m3 Flux > 1 TeV (in 10 (s m3

Flux > 1 TeV (in 10 (s m?

APPENDIXF. APPENDIXB: LIGHTCURVES AND ALPHA PLOTS

10

51964.5

51964.55

51964.6

51964.65 51964.7 51964.75

Noon MJD

i i
51967.1 51967.15

MJD

i i
51969.05 51969.1

51971.1

51971.12 51971.14 51971.16 51971.18 51971.2

FigureF.7: Lightcurve of thenights51964,51966,51968and51970



F1. THE COMPLETEDAILY LIGHTCURVE

177

o
1S
o
B
.O
S
<
>
()
e
-
N
x
]
o
A i . . . i . . . i . . . i . . . i . . . . "
51982.92 51982.94 51982.96 51982.98 51983 51983.02
MJID
o
1S
o
B
.O
S
<
>
()
I
-
N
x
]
o
R A S AN S S S S S S A
51983.9 5198392 5198394 5198396  51983.98 51984 5198402  51984.04  51984.06  51984.08
MJD
N
) -
& -
+ -
— 33—
£ —
> -
3 :
= - :
“ 2 H
A - H
x — H
3 - :
T - -
) :
o : : : :
C i . i . i . i . i .
51984.9 51984.95 51985 51985.05 51985.1
MJD
o
£
o
&
I(3
—
£
>
O
o
-
A
x
3
[
~ i " i " i N i N L .
51985.9 51985.95 51986 51986.05 51986.1 51986.15
MJD

FigureF.8: Lightcurve of thenights51982,51983,51984and51985



178

Flux > 1 TeV (in 10 (s m? Flux > 1 TeV (in 10 (s m3 Flux > 1 TeV (in 10 (s m3

Flux > 1 TeV (in 10 (s m?

- S I S -

16

14

12

10

O B N W A O O N ® ©

APPENDIXF. APPENDIXB: LIGHTCURVES AND ALPHA PLOTS

=

51986.9 51986.95

51987 51987.05 51987.1 51987.15

i
51988.05

i
51988.95

i i
51989.05 51989.1

51989.9 51989.95

51990 51990.05 51990.1

FigureF.9: Lightcurve of thenights51986,51987,51988and51989



F1. THE COMPLETEDAILY LIGHTCURVE 179

Flux > 1 TeV (in 10 (s m3

51990.9 51990.95 51991 51991.05 51991.1 51991.15 51991.2

Flux > 1 TeV (in 10 (s m3

i N i N N i N i N i
51991.9 51991.95 51992 51992.05 51992.1 51992.15

Flux > 1 TeV (in 10 (s m?

i . i . i . i
51992.9 51992.95 51993.05

Flux > 1 TeV (in 10 (s m?

51993.9 51993.95 51994 51994.05 51994.1

FigureF.10: Lightcurve of the nights51990,51991,51992and51993



180 APPENDIXF. APPENDIXB: LIGHTCURVES AND ALPHA PLOTS

Flux > 1 TeV (in 10 (s m3

Flux > 1 TeV (in 10 (s m3

Flux > 1 TeV (in 10 (s m?

R E SN S SN SR SN S e
51998.02 51998.04 51998.06 51998.08 51998.1 51998.12 51998.14 51998.16
MJD

Flux > 1 TeV (in 10 (s m?

52010.88 52010.9 52010.92 52010.94 52010.96 52010.98

MJD

FigureF.11: Lightcurve of the nights51994,51996,51997and50210



F1. THE COMPLETEDAILY LIGHTCURVE 181

Flux > 1 TeV (in 10 (s m?

R D S S N S B
52013.02  52013.04  52013.0

52012.88 52012.9 52012.92  52012.94 5201296  52012.98

52012.86

PR
52013 6
MJ

o

Flux > 1 TeV (in 10 (s m3

R R
52014.02 52014.04

52013.88 52013.9 52013.92 52013.94 52013.96

=
<
o

Flux > 1 TeV (in 10 (s m3

ll.l.Ll|l.|.ll|l.I.llIJ.I.llI.I.LllIJ.I.lII.I.llI].I.llI

51928.18
MJD

51928.02 51928.04 51928.06 51928.08 51928.1 51928.12 51928.14 51928.16

FigureF.12: Lightcurve of thenights52012,52013and51927



182 APPENDIXF. APPENDIXB: LIGHTCURVES AND ALPHA PLOTS

=
S
IS

Counts

T

| h
|

Counts

N
o

ydinl

~

=
o

|

o
o

NI
: 1 §
R

o

0 10 20 30 40 50 60 70

10 20 30 40 50 60 70 80 9
ALPHA in deg

o

80 90
ALPHA in deg

(2)0.4Te\- 0.6 TeV (b) 0.6 TeV-0.7TeV

a
3
3

Counts

IS
15}
3
4,‘_1
) il
Counts
o
S
3
TT

T

I
=)
=1

—

8
T
!_,—H
L
8

~
S
3

- H——

IS
S

STTTT [T r [T T T[T T T TTT

,_\
S
3

n
S

(ST AR AR AR N S

o2

ol b e b e b b
10 20 30 40 50 60 70 8

PN RN ATV TSN ARVINI AAVANIrIS VATV IR S .
10 20 30 40 50 60 70 0 90
ALPHA in deg

.
80 90
ALPHA in deg

(c)0.7TeV-1.0TeV (d)1.0TeV-1.3TeV

FigureF.13: ALPHA plotsfor enegiesfrom 0.4 TeV to 1.3 TeV

F.2 The estimation of the background for the spectrum

For completenesthe plotsfor the backgroundestimationfor the spectrumcalculationare
shawvn here. For eachenegy bin a ALPHA plot hasbeenmadeandthe backgroundrom
zeroup to 18° is estimatedoy meansof a polynomialfit with two free parameterén the
ALPHA regionwithoutsignal. Thefit regionshave beenchoserenegy dependenandare:
30°-80° for enegiesbelow 1 TeV, 15°-70° for enegiesfrom 1 TeV to 5 TeV and10°-50°
for enegiesabove 5 TeV. Thesevalueshave beenchosento be adequateo the width of
the ALPHA distribution of the signal(which becomesider for lower enegies)andto the
shapeof the backgroundwhich becomesnorecurvedfor higherenegies).
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