
60

HE 4.2-2

MEASUREMENT OF THE LOCAL DENSITY SPECTRUM

Liu Z.H., Liu J.G. Li G.J.

Bai G.Z., Geng Q.X., Ling J.

Chongqing Institute of Architecture and Engineering

Chongqing, People's Republic of China

Hazen W.E., Hazen E.S.

University of Michigan, Ann Arbor, Michigan, U.S.A.

ABSTRACT

Since there is still disagreement among the

results of various groups, we are doing a measure-

ment of the local density spectrum with a close-

packed array of four scintillators, each of area

0.14 m 2. Data are taken with conventional electro-

nics, supervised by an on-line microcomputer. The

data are stored on audio cassettes and analyzed

with the aid of another microcomputer. Since we

have four indepent samples for each shower, un-

certainties inherent in results from many earlier

experiments can be minimized.

I. Introduction.

The local density spectrum provides important data

for comparison with those from energy spectrum deter-

_sinations and have some advantages from the experimental

viewpoint. Although the measurements of density spectrum

have been made for many years, there is still disagree-

ments among the reuslts of various groups. In order to

get more detail and useful data of local partical den-

sity, some measurements and experimental plan have been

made by our groups.

2. Method and experimental arrangement

The experimental arrangement consists of a small

array of four plastic scintillators and a computerized
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recording and analysing system. The area of each scin-

tillator is 0.14 m 2 and the thickness i_ 2.5 cm. The

light signals are collected by a photomultlplier of

model GDB-44 with a photocathode area of 15.2 cm 2. The

scintillator is closed packed in a container of alu-

minum cone shell, and the inside surface of the con-

tainer has been well polished, so the light of scin-

tillator will be uniformly diffused.

The output from the scintilltor counter has been

calibrated against the response of a single particle

to determine the particle number.

In order to obtain the correct value, the pre- and

main amplifier has been well adjusted.

3. Computerized recording system.

Fig. I shows the associated recording and discrimi-

nating system.

The output signal from each photomultiplier are

digitized through the electronics and transmitted to

the computer's memory, therfore the data of each

detector can be analysed separately. Use of the mic_o-

computer offers adwmtages in data handling as well

as provides overall system simplicity and flexibility.

4. Discussion.

Since we have four independent s_nnples for each

shower, uncertainties inherent in results fl_m many

earlier experiments can be minimized.

In the present measurement, only four scintilltors

have been operated, but it may be increised up to 8

photomultipliers.
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Fig. I. Block Diagram o_ the Computerized Recording System I
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