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The gamma ray imeging program developed in Hawaii (HDC 1-83) has been
tested using the 1 TeV Monte Carlo events provided by Durham. The Durham tape
18 processed first to produce a file which looks just 1ike the data file gen-
erated from the Mt, Hopkins real data tapes. Thus the Monte Carlo events can
be processed exactly like real data,

Basically the same ten showers are positioned in 25 m steps along the
east-west and north-south axes with 0° zenith. The image recomstruction al-

- gorithms are those discussed in HDC 1-83, viz., centroid plus principle axis.

No x2 fitting has been done at this stage. Also, I have not yet tried to sim-
ulate off-axis showers by displacing the images in the image plane. These re-
sults are thus just the first go-around.

The resulte are shown in the figures. There are two sets of six each,
The first set for 19 PMT’s, and the second set for 37.

l. Zeaith ve. Core Diatance. Here zenith is the distance from the center of
the image plane to the reconstructed centroid of the image, in degrees. Do
not confugse with direction of shower. The scatter plot shows the mmber of
events in each bin, where "+" is one event, "A" is 10, etc. The solid line 1is
the median curve; half above, half below. While the median increases with
core distance, the spread of points shows that zenith is not a particularly
good measure of core distance.

2. XC vs. Core Position along East-West Axis. The centrold x-coordinate
follows the core position along the east-west axis, but seems to be displaced

about 53°. Explanations welcome.

"3, YC vs. Core Position along North~South Axis. A similar effect 1s ob-

served.

4. Impact vs. Core Distance. The impact parameter is defined in HDC 1-83,
but repeating, it is the distance of closest approach of the reconstructed
shower axis to the center of the image plane, in degrees. It is the quantity
wvhich I hope to cut on to remove background and is a measure of the aungular
resolution of the ipstrument. The medfan is below 0.3° for core distances <
100 m. There is, of course, a spread with some events over 0.5% (Ted Turver’s
0.5%2?7), but I consider these results promising.

5. Tmpact Parameter Distribution, All Zeniths. The distribution in 1impact
parameter shows a mean of 0.44%, if the mean of 420 events of which only 10
are independent is meaningful.

6. Impact Parameter Distribution, Zenith < 0.8. A cut on the reconstructed
zenith can be used to enhance the sample of smaller core distances. Here a




2

cut of 0.8° is seen to reduce the impact parameter mean to 0.31% with a
clearly more peaked distribution.

Figures 7-12 show the corresponding results for 37 PMT's. 1In Figs., 7-9
we see that the reconstructed centroid is a better measure of core distance in
this case. The impact parameter results in Figs. 10-12 are not any better,
possibly even worse! I must think about this and try some other things.



A

ASURED ZENITH VS, COPE DISTANCE

23-MAYB3

DATE
3

ID

1

[=

HBOOK

[ o

0 A

4
67890123456789012345674901 v 3

2 3

]
67890123456789012345

b o
N 12345

0
1

CHANNELS

Bw..a.333333333322?22222?2.1..1_1.1.11.111.1 =
< =2

3

-3
£

~oheer +o4 ™

osT ()Y
22
44
05
mremrvereemoremurm] s -

naro<finFouni+ + 0 4+ 4 . 1

e Ta s o MK ™ ++ + E N O

w o WM 4 I B . . KT l'e)

F AN D

-
) .
;_ll

NFNNM MM F OO

:
100

+ rosddoTrdIomm o+ -0

+ FOrIPIP FIMONM (NN o
+ OIS MU N M oD

N N NN N

. . | | o

u?iﬂiubéi Hrepimdbaiie LYo PO no

- v i o - e

-
[V R B " T TR T4 B T o T T BN 7o B o R T4 SO o TN V2 N o IR ¢ B Py T T R T B s TS I '3 B il O3

bV
.

OO~ A HI NS s NN O OO O - OO0 P DM M O e O
¥ & & B & & & 4 & & & F 4 & % B F R . » » w B R & 5 F 8 & 8 B S B E S
2 [a] vt vt vt o v et vt v v et et v T
foa

BT () ALNEZ

420 b
-H-------I----—--‘-—x--------

Y

1
3
0
PLOT
STATISTICS

UND
LOW=EDG
E
S
8
8



xLoc

XC ¥S.

23-MAYR3

DATE

ib

HBOOK

T 1O OO0 D U S LN D TN D M WD U o O v D R0 =W O T T O 0N = OO QO M O =1 A N =Y
O S < PLODON T £ 00 1907 193 () CL O EN O O3 N N N 05 £ vt o et rmt e et e et et et = r
= =

[} ¥
] |}
t ?
1 ]
1 1
t )
[ ] 1
- § [}
E po—te et B
L= o | ] ]
£
°> ~ 1t
Lt 3 [ L ol¥s ] [ = ]
fTe L w b [a Taal?s] [ A Z
(<. % 3 RO 1
Lot =il ] ]
¥ MNOW [ ] 1
e — QY IIIT.T.!QI
T3 L o —iLy ] | aml
¥ -0 [ ] ]
mE ~\D} Y Pbi
oy =N | 1
i -y ] 1
ol =L Laledl’sl ] [ ]
fo.X 3 L ln171] ] )
@ - i g b1
~% — —OWl g b
Ly onun .
wr g P~ o™
- ¥ [l ¥s]
M4 ALH ou 751
[ P nin [ ]
— ¥ < -4
o ”iun gl
[+ 2] o = W
o -ty [ B ]
—~ '7 D —_ ™
[Yad e e _H.__o [« -t
un . iy £
= [t ]Ts} w2
” M
o~y U
-~ uIuy
o~NCr ATadlsl
o 0
o N
~ ohin
C D U )
g 1 w1t} w O
ETF 3 PR 1 =N o~ b
™My 1 =M =
oy 1 iU -
iy + [ T3l 4] o E
— O | e LT ad Ty} -
on o~ 1 w11 L=
[e ek ¥ —ut L
P~ 1 —ChD ~E
0 + P NOUY o -
W _21=Dv (o TS
<t 1 QNOIUD b= o -
My 1 NN i~
o 3 QNN Em
O ¥ DAl + + o™ E ONUILO = =~
E 3 2
2ZY — ~
4 L] -+
@ —rdgfetmttreme i Bl S . * ooty 1O -
- P L i . o) O oo
— 2
v o J\J [ - " Jl. e, . Ll U
7] . — - - -’ Y < l il
- G OO\ M Nt O DT DT S M DN 1234:’6789 123456739 (8 e A0,
w0 e e s s A s s mLwu e s sEw e 4 08 5 = 8 & 8 & @ A (] el a4 1
= =y P g g e [P ] & | SR %) N._.n..nuamuuﬂ
= > = ] €3}
< aG t 4 L J 5 =
< SVAY - g IR R QTIXNS = e
oI rrEY R ERERELRERETDLFREY R v1

. e a A Py e Y a8 .l ¥ ) ] 4 ] ]



¥s. YLOC\

23=MAYR3

DATE

1D
10

IYC

HBODK

CHANNELS

2 0] OO a3 P D LN = 1 O R 00 P DU o O O et O N 0 T DD S 1 O <D M 00 P ADUD  O ON )
Jiate b S T e Do D s T TagTag TagTagtn Jorlala o lalat i Jada b ol bl ol ol ol ol ool =
<0 . =

3
3
x

3
67890123456789

1 2

67890123456789012345

0
12345

U
N

AT « Sourid  A¥L

{
t

POSiTIeon

Corns

C..o _\.ub.n\o..r.
- - - H i i mm
OO My~ OO MON A MM o N O o Ch
4 & & & & % 4 4 =& # & B u & & & B B & & & » & & & = & &8 & & & & & & &

e S R e e e e P e T ] ] ot w0 Y

e =

e nery-A toiutd Crdasd >

TSRy N BT EREAT AL LT

1
5

PLOT
STATISTICS

3

- 255
Nimbm=0



IMPACT VS. CORE DISTANCE l

<

23-MRAY8]

DATE

= Of

3

3
7890123456789

567890173456

k 3

1234

0
L N3

ID
0
1

(=
=

HBOOK

= {2) A O =G LD H M =t OO0 PO ' M
nnV.a.333333333322222222221111111..111

O ChaC O [~ M- Lo

]§ PhT')

IJ
— a-—

< (')

FOOCNNRNEF™M P+ T
P aa T Lo W S o N N b St

Ll FN+EF + TMo

+ Uiy MEN Pt 4

ISIa Edalo kb o o o o8 NN
oM+ ™M Huns o
+ LN 09

NN

OO Sennano

4 = 8 % m 4 @ & 4 & & == a8

AN T

LN OO OV IO ADM B PN T
=

M =
7] 55555555555555555555
= PPN O OO e O 0.988176655443322110
E .I.lll.l...l"l.l.'
N N511111111111111111111
.N
_.nn.
H
C

UND

¢

I

DAT ¢M)

2

2

5

1
--—-——-—-I-u-------

1
---—---—-I--—------

I-----—-n

I--------
I

I

420

It:\ﬂ.‘l

PLOT
STATISTICS

. 255
MOM=0

i



23-NAYR3

DATE

16

/4 PAT'

ID

[iMPACT PARAMETFR, ALL ZENITHEL

HBOOK

-

I e e e D B B B B B B, S B, e 0 e, T S 3 D D e B B ) D e e D e 3 D D S D

x.nxxxxxxxx&xxxxxx

S D e 2 I e B D D el e e 3 B D DK S G D
I S 2 e D

S 3 I I I e D D PG 2 T G D D S e S I

I 2 K I G D D T D

e DG I 5 I P S G S e D e e

2 D e D D I e, D D e D e

T 0 I e G e e 1, S I DG G e DS e e D D D S

I I e 2 S I 3, 3 T G I G D e, e e e D e e

R e Tl 20 Bl e 3G e G G 3 G D D D DG D

I D e e I e e e 3 D DR G D 0 e e S

G 2 e G S

B D G B T D S I, s, D D e e e G D

30 3 P e 2 et I 3 e T 2 Sl 2 G ) e e G e e 2 D
W G 3

L e S I G e G D G S D K

IR I e 2 e 3, 0, T D D D D e, e e D

I I G G L 2 D G DG 0 e e K

9 I, B T S e B e, D I S T B 2 S 0, 3 e 3 o D G D e G e e

PTG G DG s D I B G o D G P G 2 G S G
B I B I e 2 O D0 D 0 0, D

o
"

20 PO NP LA D X A DU PO - O GR OO M WO WD P N T O D PO S AN (Nt

F. D
t —

FaaTaslaatas Ll ot Tt T iatatariadala taiala il ololabal al ol el ebetel

(-
G
&
@
G
4

4 5

3
6789012345678901234567890

©
012345

2

Se 9%'1"34%%1 a9

0
123

10
-1

CHANNELS

@

CONTENTS

»

o
Lml®ily |
i C0 OO
=l OO
O

—OW
—oT

LOW~EDGE

0
v 2

= 0.
§ =0

* UNDERFLOW
R M

%

A
MEAN VALUE

Fis. 5

¥ ALL CHAWNWELS = 0
* MEA =0

420

0,4000E-01

-—
-




23~

DATE

]

-~ hAD
Rl ? a1

i OO <
— 00O

01234567890
i
3
&

4

—uey
iy

3

34567890123456789
1
2
0

tPAeT
©

G

e tatal

et e taTute

e e D e, D, 2 e

S S 2 S G G e DG e e G D e

G 2 2 D G D G e

e, 2 e B 2 I I I e e 2 e 2 DG

S I D T IS D e e ) D

FFPCC G

ST D et e 2 e D, e 0, G DA 0

s 3 S 3 S e e, ety o e e e 2 e, e 2 G 2 G G

e 2, 2 2

PEPC I P P DI DD I

e T e T, e, S, D e e O

el e e S et D) Il B e e 2 D e S, S G

s e S S, I 5 B S I D, e D e, e e D, D I 0 B S e e e e D0
9 0, 1 e 3 5 e D e e D e S G D D e e e G 0

e D B I S e e, D, e
annxxxxxxxx*xxxxvnxxxx

- 3 2

— CIONDD P DAY SO O et QY ON 0O P D U VN = O M O PO W M N ey
eTa i in it la et fu ol o lol o bol ol ol o b ol ok )

::O-;:{]

15 PHTY

19
) ¢§%15d€1234§%7398F2
i
§
4
B

0
123
1
4
0
4

1D

IHPACT PARAMETFR, ZENITH < ZENL
10
1
10
|
1
0
0

HBOOK

CHANNELS
CONTENTS
LOW-EDGE

<
<
<
L
*
L
%
%
L
&
§

-
NPNT

¥ HNDERFLUN

X
DFS

ZENL FNORM

Fiq.t

278

1 RUNS PROCESSED
NEV MPRT IPRT MDL1 MDL2 IDIN MRUN DELT PIMPL



23-KAYR3

DATE

MEASURED ZENITH V8., CORE DISTANCF

HBOOK

-

.~

4
2345678901234567A901

3

678901234%678901

0

U
M

-t

CHAANNELS

p gt Lan To TV 1 RV e JY o] 4321098?6543—31095?654321098?654.4‘21D

456789012345

123

*
t
}
t
t
1
1
- e " dwablmsbeniineldmbinphinsih ]
-
1 ¥
{\ 1 1
/7 b
] ' 1
+oumeN PO
1Nl
[}
1 .
1 1
+ + T.T:l._l4
t 1
t ]
1 ] ‘l
] 1 -
o+ 1 1
Y
1 '
1 ]
1 1
+ +
v
L)
+ 1
-
= v
[ I e
S A
o o«
— o
T ; v
: f O ‘
P T b e ad T ++ FiatNF AN 1'°C 9
+* o0
9 90"
[+ e
3 no
+ NN iMNENFN Py ™ ~uw W
™ L ~O no oo
o ol
oo =
O\U [¥o1T4) ~=
+ AN AN RN N ey [fapon
<0 iy
< <L =
M —
. . . Mo ~iE
F o i ocdd N 4 o [ -
~NO ™~ W
- U «r -
— [
e o0
o =s
™
i
. =+
i gy OOt Ho -

55555555555555555555 [£3] —o
O OO T~ A WO U < N D e e O OO 0 00 [ - D \CAGW = H NN I O Lo o ur PRy + 9
& B 8 % w OB 4 B 8 4 #§ & " W S & B B oA -.aoncooco-t'-uoono i1 e ]
e e e L e P R T el et ta bl e e o WLl Z A
= ] Wlviwv
(Toepy AWM 2 21
o M WO
i |



23-MAYR3

DATE

Nmr_098?654321098?654321098?65 4321098?654_.}21w
<O

PR R R R R PR XX E R L K & R S B B PSR R R R R

1
t
1
]
1
[
1
e ]
o t ]
=X o 4k 1 ]
o ] ]
Q=i : h
* =D | i |
prigol CNMLU [ |
[Fpl=T"J [a T 13] [ IR o )
o il ] 1
padd NN ] ]
gl = —h 0 P et
% ~ —ou 1 ]
kol —-n 3 1
-t e 1 1
~ N 5 1
o —t sy ] ]
pagod —Mu 1 )
T o3 —wn t
o - —t =il ) ]
el . —OW [
ox o
6* * [++179] -—
ul W gy
g ¥ 175 [75]
ol 75175 (&
bt =N [
pAg - o £
mo# «® oY |
Sl -n o
Tk U s B
T - un o, =L
byt -l U} B
ol [ ] (o5 [ 7]
b ok o
M Q‘\ il
N o i
— A o
[adep E v
anok o
o % o o
e Il - BTy
by-4o! PRy Y T =)
ol e ¥ oo
<t ¥ -y =
™M w0 -
pl —un mE
P —ou) e
o [ B Tt Ty ) L=
o b —ac =
oC W I =N L
e 1 DN o -
b4l T LY U o™ -3
jdod 1 ENNWD - -
it T O " =~
~ [ it M
bl I ONWIU <L -
O -13E o~
- -t
D= UT =+
- . OO« A4 HD -
S St — =
sﬂ\v 2 m“l Av vy ) w7 List il
vt 0o A o TEsd,
- [s e ]
F O STMMNe OooDUFEMO - 1?34.:%6739 1&/.__1..”4.. . .1._..3-9. n.n..“. TTME
L] " » § ® & ¥ L . - & & 9 § & & & & & & % & a - ® = ‘11“111111112D E NACT

B2 Shv-X  ~elte) Qw8 = E L

CHARNELS



YLOC

YC V5,
HBEODK

23=-MAYR3

DATE

ID

ZWOoOghar Ot MM = OO O W I N A O R O U S N =t OOV IS M DD S I N e T
foal I o Vo T TadtaatustastorlalisTarata Totl o o Tatlat T T o TR P o R 2 T R ] =

<L

4

377 Pmx's

3
6789012345678901234567R90]

?

145R7AY01234567R9012345

1

O ORTH = SAVEKW Ayt d

Cons ToliTion

™
[ 200
e il .
O Sttt
-y
v .
— oo OUIFMh— OGO < M — — (NN L0 - O
E - E ] - » L] - - L] - L] = L] - - L] - & » L B - L] - - L] - .
i ATl at o bl s b bt R e
= = q
= < -QCQ.JP
o o
| &} [ 30 O B I B A |

(Nes Ly 3_. Mgy) S

M Ao e 00O
L] - & » = =2 & & L]
— ot b N O

e

s

2

3

5
—a--------I--—.-——-—-I-——--.----

I

420
"--------I------"--I-------"‘

I

5
o
PLOT
STATISTICS

1
7
5
255
A,B,
INIMOM=0

1
9
5
\
f
1

Fis. 4



23-MAYR3

DATE

HCE,
5

CORE DISTA

M

ACT VS,

iIMP

BOOK
CHAHNEL

= (] O 0 D N ) O v SO T D U S YN et GO O O D LD S OO = OIS (O MO =L D)

<53

PRV STV VR VEET EE VTR VU T R T IR T T TEE T R T |

=. e

N

0123456

3

2
01234567850123456789

3F Yy

123456789

e

5 g U0
N

=

(

T . .
- )

} . Sy —>
3 L= e | 0 RN

o= MY

+ + My

+ ONEN A DL WM

—
]

N W W W W W W Wy w0 Wl un W W
T UM OO T MOt O RO oo F OO  P MMON N O

+ O FoImounNeN M

oM+

+

N N OI - CONENE O N D

NN

N HFNCIN N ™M

o™+ NN A+

420
"""'"""'""'-I------'--I------"

I

o M T

e

-—--——-—-I---——----I-—----—

NN N

= N NN

PLOT
STATISTICS

[agfaTn T Dol Jb of 0 [agl

aNMIMNMM PN

255

CIONW P N e (N ek OO+

bve)

T———

¥ # ®= B8 8 ® ® ¥ & & ¥ B N 8 & & 8 &2

AN



=

M

ALL ZENITHS

fas]
= =S
e
=1
=
1
iy
(']
ar
T
«L

o o —~O0

o e

[« #] e OO D

| paad i OO

v —oo

Qt Tg] o

-———— b Lol il 1

T - m —0m

o~ 2

“ [ -

L £ =] DD

p-a o "Ny

St a —P o

.u ~ -

- 0 -

uy Lo Taglls ]

<y —mey

MHICIMMRAI IR g M N

o~ — N

ot e B 1, L]

. > o N D

LI IC DA g .oy OV e

et el e, T S0 o ~ e

I 1 S e r~ O O

2, - 3 oo

RO S ~ owpo

- I 3T I e 2T B D, IR R ¢ D 3 3 2 P P P P < MNOo o

3 3 3 20 B e e e 2 D D e e B G 2 2 M D o

= betetatatatelatots —-GC @

2 3 S 3 3 B 3 D 3 G 3 > a..u_. - O

N B 3 3 9 B B B 2 e 2 D D QO e 0

G 2 PG > @© —~o

ﬁv\ . e e e G T e T G w w0 oo

2 e 5, S e I 3 I e 3 D 2 I 2 M~ o<

S, 0, 2 T S e, e I G G D S D 3 S D v oo

iy 9301010103010701070102010703070 )y SNy, ST v

3G 3¢ o D B IC I D BE PO oy wice

3 0 2 e 8 4 I 2 P M o 0

B I I, e P I D B B D D 2 ™ iy gap

e e o e G, B D B B S R PP a0 +O

2 3 e G D DE - r- o

¥ I 3 30 I 2 S G Do 2 I 2 > - Moy

-— St 3 I I I 5 e D 2 e D, B B e D S T, 9, P D B @ oM N

et ] I, D D e St 2 DG 2 2 ™~ o

I I Do I I, e T 3 I, e I B D B o 9 ‘6 — G ~NO

S e Tl I e e B 1 W N —0

3 P B I I IEDC I D IC LI I I M I M ML L T NO -t

S 3 e I 0 e S S e e e 3 2 A G M N om

i 0 S I S e 2 D e o O

- Mo oo

" o
- L
[ ] .°. “w mw Owt Dt —OO

¥ SNDERFLD

*

Fis. \|

420

1_0987654321098?654321095?654321

IMPACT PARAMFETER,

HBOOK

CHANNELS

LOW~EDGE

-
-t



-
IHPACT PARANETFR, ZENITH < ZENL €O

23-WAYR3

DATE

18

)

A

X

X
XX
XX
XX
XX
XX
XX
XX

2 0 i DA
G P I, e D e S

G e G PG

I e D St e e P G S D DD
Fatate

2 e e e i D e G

e I D B B D D D 3 B
GGG G I MG
Eatatatad ot 8 ot oy

HBONK

WO PN OO O PNt A
] ettt

4 5.
01234567890

89

01234567

3456789

789a:£3452?895

't.

.
12345

1

¢

19
1

CHANNELS

1
9866815421

1

1
362468

1

898

190
1.

CONTERTS

i O

]
1

Ww=20,0
S = 0.2

« Mo

¥ HNDERFLD’

¥

i RUNS PROCESSED _
NEV MPRT IPRT MDL1 %DL2 IDIN MRUN DELT PIMPL

NPMT

DFS

ZENL FNORM

Fug. 12



