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1. INTRODUCTION

This experiment studies the various energetic particle phenomcna
found in the Earth's magnetosphere; yagnetopausc, magnetosheath, bow
shock and upstream 1nt¢:p1’notaty mediun. It is designed to take
advantage of the Hother/baéghter dual upacgeraft system to separate
sprtisl from temporal effects in the obs?rvcd particle fluxes. To
this end, essentially identical experiments are placed on the two
spacecraft, covering the energy range from 1 to 300 keV for both
electrons and ions with large counting rate and high time resolution.
By accurately measuring the time difference, At, between particle
features seen on the two spacecraft it is possible to obtain the propa-

gation velocity of the particle structure.

d.4

At = B
(§7f - '6.) ‘A

3. is the spacecraft velocity, and 3f is the velocity of the partizle
front, i 1s the unit normal vector of the front, and 3 is the space-
craft separation dis.ance. Typical expected velocities and'times for

different separations between the two spacecraft are given in Table 1.



TABLE 1. BRELEVANT VELOCITIES AND TRANSIT TINES

L ottects Veloeteies (ka/sec) | 100 bn '%) 5000 kn
Spacecraft motion 12 50-100 300-2000 | 2500~5000¢
Selar vind eanveccion 300-000 0.1-0.23| 1.2+2.5 6,0-13
mm:.:::::’nn; ' 100-200" Je-ao 3-10 23-30
BSov sheck motion 10-30 3-10 30-100 150-300 |
Iaterplanstary shocks $00-1500 0.7=1.3 0.7=1.? 3.3-8
Magnetespharie conveecdon| 1=10 10-200 | 200-1000] 500-35000
Diffusten (across B) 0,05-1.0 200-10° | 2v10%-10% | 20%-3r10%
Drife (guiding écnur) 1=30 J=100 30-10% | 1350-5x10
""‘:i:e::::-'”“°' 6n10%-10% 10~3-1072| 0.01-0.1 [0.05-0.3

protens 10'-1¢* 0.01-0,1 0.1-1 0,5-3

The types of phenomena to be '‘stud’ed include:

1)

2)

)}

4)

5)

Bow shock electron spikes and upstream energetic protons--
how and where are they accelerated?

Bow shock structure--where does the electron and ion’'heating
and thermalization take place?

Magnetopause particle fluxes and magnetopause motisiie~--what
kind of waves and instabilities occur at this boundary? How
are the associated particle layers produced?

Tail plasma sheet particles--where are these pgrticles ac-
celerated and how is the acceleration related to plagma sheet.
motions?

Outer magnetospheric fluxes--where are these particles accel-

erated and how is this acceleration related to substorms?



6) Solar and interplanetary particles--what is the origin of
the low energy interplanetary "quiet time" particles? What
are the local particle propagation characteristics in the

interplanetary mediun?

II. EXPERIMENT DESCRIPTION

The objective of these experiments is éo provide accurate tim;ng
of perticle features over a wide range of.energies. n1.5 to 3300 keV,
for both electrons and protons. Fixed voltage electrostatic analyzers
(FVA's) and semiconductor detector telescopes (SST's) cover the energy
range with relatively large geometric factors. On both spacecraft,
the detectors' view directions are kept near or along the spacecraft
spin axis (essentially normal to the eclistic plane) in order to mini-
mize spin modulation effects. The fVA portion is designed and built
at Toulouse and the SST portion at UC Berkeley. Each bortion is
packaged separately and can be run ;ndependent of the other. The data

processing will be done at the University of Washington.

Fixed Voltage Analyzers
, The FVA experiment consists of two pairs of mechanical joined,
63°-section cylindrical plate electrostatic analyzers. Each pair con-
sists of one analyzer centered at V1.5 and one at v6 keV (Figure 1).
Voltages of + 187 V and + 750 V are applied to ihe plates to select
protons in one pair, and with voltages reversed, ;lectrons in the
second pair of analyzers.

These particles are detected by two,1l cg-diaheﬁer funnel-mouth

and one 1 mm-diameter straight channel multipliers at each analyzer



(a)

§ (b)

Figure 1. AND and ANM experiments
(a) Schematic of TVA detectors
(b) Schematic of SST detectors
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exit, There are three ceparate commandabie high voltage power supplies,
one each for the 1 mm channele, the proton 1! cm funnels, and the elec-
tron 1 cm funnels. Shutting off the funnel-mouth channeltions decreases
the geometric factor by a& factor of %500, thus extending the dynamic .’
range. The funnel-mouthed channel;rons can also be shut off auto-
matically by & count rate monltor. _Autbmatic turn-on then occurs V16
minutes later. The channel mﬁltiplier pulses are fed through standard
preamp/amplifier and discriminators. Tiie counts are then accumulated
in 19 to 8 bit floating point accumulatorsg. The right apd left funnel-
mouth channeltron outputs in each analyzer can also bé individually
selected for read out. Each channeltron can thus be read out and its
background examined separately during the turn on cycle.

A test cycle checks the digital electronicu upon command. The
geometric factor, HV on/off, channeltron selected, and zxperiment
mode are indicated in the digital housekeeping. Analog housekeeping

reads cut voltages and temperatures.

Semiconductor Telescopes

The semiconductor detector teiescopes are mounted An specially
coated cold plates (see Figure 2) which-are thermally isolated from
the spacecraft. Tlie plates passively cool the telescopes via radiation
to deep space to equilibrious temperatures of ~-55°C. This cooling
eliminates detector thermal noise. On the Mother sp{cectaft, a mesh

cage covers the cold plate to reduce RF pickup from the belly-band
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Figure 2a. AND and ANM SST and FVA Experiments
Mother Solid State Telescope Experiment
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Figure 2b. AND and ANM SST and FVA Experiments
Daughter Solid State Telescope Experiment



fntennn. Thin window, X40 ullciz. surface barvier detectors are used
in the telescopes.

The separation of electron and proton fluxes above 15 keV is
lcconplilhed by the use of two identical semiconductors, one of which
is covered by a thin, low 7 absorber fcil which stops low e¢rergy pro-
tons. Electrcns lose very little energy in the foil. The foil is
chosen so that it stops protons up to the energy of electrons which
just penetrate the detector. In the absence of protons cncrg&tic'
enough to penetrate the foil, the foil-covered detector counts only
electrons while the open detector counts hoth electrons and protons.
When energetic protons are present their fluxes are measured by éhc
open detector and can b¢ subtracted frcm the foil detector counting
ratées. The advantages of this foil technique over other electron-
proton separation techniques at these energies are:

1) The efficiency for detection of‘par:iclec is essentially 100Z.

2) Only a foil which is simply placed right in front of the de-

tector is needed. No magnets are used.

3) The spectrum of the particles is essentially undistorted.
lIdentical dual telescopes are carricd on both Mother ;nd Daughter
space;raft. These are illustrated in Figure 1. Th; &e:ec;ors 0, and
Fl are 1 cmz area, 200 microns thick; 02 and Fz are 4 cmz a;ea and
400 microns thick detectors used to reject penetrating particle back-
ground. In order to minimize radiation damage the detectors 01 and

Fl are oriented wirh the chmic contact side outward.

.



Penetration energy for an electron through 01 or Fl is ~280 keV.
Protons from V280 keV to V450 keV will penetrate the foil and leave
below 280 keV in Fl. These cnerg} protons are measured by 01.

All telescopes view.identical opening angles and have the same
geometric factor of 0.35 cm? sr. The energy ranges meanuécd are listed
in Table 2. 17Two broad energy chnnﬁcll,.with comandable thresl. ¢
are read out from each telescope. .in addition the 280-450 keV protons
measured by 01. and thc coincidence rate 0102 we read out. The experi~
ment on the Mother also provides high energy resolution pulse height
analysis. Sixteen logarithmically spaced channels covcr’electrons up
to 280 keV for F.

1
~40 MeV energy for 0,.

and 48 channels cover electrons and ions up to

Electronics

Figure 3\shows a block diagram of the electronics. The output
from each of the surface barrier semiconductor detectors are £ed into
a charge-sensitive preamp and into a unipolar Gaussian shaping ampli-
fier with ~3 usec shaping times, pole-zero cancelation, and base line
restoration. The analog outputs are fed to pulse height discrimina-
tors and veto gates which control the various coincidence/anti-
coincidence conditions. Selected outputs from the veto gates are counted
up in 19 to 8 bit floating point accumulaterz. In the Mother experi-
ment the analog outputs of detectors of 01 and Fl are also sent to
48 and 16 logarithmic channel pulse height analyzers, respectively.
The PHA output is accumulated in a 64 x 16 bit word &ouble buffered

memory, and read out after conversion to 8 bit floating point numbers.
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Modes

The SST experiment has thrce ¢perating modes: lormal, Calibrate,
and Test. The experiment takes d;tq during Normal mode operation.
During the Test mode, test pulses at various rates are fed into the
digital clectrenics to test its operation.

In the Calibrate mode ab-oluc; calibration is provided for the
telescope by measuring the pedecrating cosmic ray component. The
telescopes are set into coincidence and the thresholds changed to
straddle the minimum fonizing peak during the Calibrate-No Ramp time.
The energy of this peak depends on the detector thicknes; and ve;y
slightly on the cogmic ray spectrum. An 1ntgtna1 linear ramp pulser
is then run through these calibrations thresholds, followed by another
pulser run through the normal thresholds to measure their energies in.

the Calibrate-Ramp portion. A second, [ast ramp pulser is used to

convert the high energy range of 01 in tﬁe Mother experiment.

Data Handling

There are two formats for the data, fast and slow. There are
eight high count ruate detec%or outputs in the experiment: the four
FVA's, 2e, 2p, 6e, 6p; and two broad energy channels each frem the
open and foil telescopes. These high rate outputs are selected by
command into various combinations of fsst and slow readouts, depending
on the format. In the SLOWw format, five high rate outputs go into
fast, 1/4 sec, readovuts and three into slow, 2 sec, readouts. In
the FAST format three outputs drg chosen for fast, 1}8 sec, readouts
and five outputs for slow, 4 sec, readouts. In addition the 280-450

keV and coincidence rates are brought out at fixed (not commandable)
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rates. On the Motner the PHA data are read out every 32 seconds. All
the readout times are decreased a factor of four when the spacecraft
bit rate goes from low (4096 bps) to high (162846 bps).

Digital housekeeping bits indicate the modv, the format, the
assignment of fast and slow readouts, the energy thresholds for the
teisacopes and the geometric factors for the FVA's. Analog housekeep-
ing outputs include all experiment. voltages and temperatures, including

the cold plate temperatures,

III. IN-FLIGHT PERFORMANCE OF EXPERIMENT

Semiconductor Detector Telescopes

Three of the four experiment packages worked perfectly from launch
of ISEE-1 and -2. In the fourth experiment package the SST of ANM-1, the
semiconductor detector telescopes were found to be contaminated by sun-
light reflected from the spacecraft body. We have confirmed that the
contamination was due to reflected sunlight from data collected during
Earth shadow of the spacecraft. As a result, essentially no usable data
were obtained from these semiconductor detector telescopes. However, due
to redundancy in our experiment and between our experiment and others, the
overall scientific objectives of our experiment and for the mission were
diminished only by a small amount. For example, the Daughter SST is iden~
tical to the Mother SST experiment, except for a pulse height analyzer.
As of 31 October 1979, the Daughter semiconductor telescope is working
perfectly. Ye estimate tliat, based upon the original objectives, 90% of
the science originally proposed was accomplished within our own experiment

and all significant space phenomena were studied.

e oY SO o e e St . fr



- 16 -

Fixed Voltage Analyzer

The fixed voltage electrostatic analyzers provided by CESR, Toulouse
have also worked perfectly since launch., As expected, the gain of the
channeltron detectors decreased with the cumulative count rate lifetime,
Adjustments to the channeltron high voltage and preamplifier gain were
designed into the experiment. Thise were commanded into the experiment
as the gain decrer jed. The Apperdix gives the results of a detailed study
of the gain variations through the early life of the experiment. As of

3) October 1979 both FVA packages are working perfectly.
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IV. DATA ANALYSIS AND IMPORTANT RESULTS, 10/77 - 10/79

The main purpose of the Anderson piarticle experiments on ISEE 1/2 is to
study the dynamics of particles of energies "1.5 keV to 2290 keV in the magneto-
sphere, the geomagnetic tail, and the interplanetary medium (near the bow shock
and upstream regions). By taking advantage of the dual spacecraft system
together with the fast counting capabilities of oJdr detector system, our studies
thus far have focused on four primary areas: (1) upstream particle behavior, (2)
particles near the magnetopause, (3) particles in the plasma sheet, and (4)

wave-like structures at the magnetopause.

(1) UPSTREAM PARTICLES: Studies of upstream particle behavior have been
extended to energies ~1.5 keV. This research is a continuation of the ear-
lier studies conducted by this group using more energetic warticles on IMP
spacecraft. We have observed that the behavior of the ions is essentially
similar to those already observed by the early experiments. However, we
now note that intense plasma and MHD waves are associated with the particle
boundaries. One important finding is that the upstream region is permeated
with sheets of low energy >1.5 keV energetic electrons. These electrons
appear to be accelerated in the shock. Like the protons, these electrons
appear on B lines connected to the bow shock and plasma waves are intensi-
fied on the electron boundaries. Several papers have been given in
national and international meetings on this important subject.

Another important observation we have made is the possibility that the
reflected ions (reflected fram the bow shock) may be gyrophase bunched.
This observation is important because a number of instabilities in space
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may be associated with such plasma distributions. The work being done is a
part of Chris Gurgiolo's Ph.D. thesis.

PARTICLLS NEAR THE MAGNETOPALISE: We have used the time delay information
obtained from the two spacecraft to study the motional characteristics of
the magnetopause. We have deduced that the magnetopuu=e has motions rang-
ing from a few km/sec to greater than tens of km/sec. We have also
detected a layer of particles near the magnetopause. The fluxes of the
layer particles are lower than those in the trapped region, but qreatur
than those in the magnetosheath for the energies of the particles detected
by our experiment. Thus, the layer appears as a "shoulder". The shoulders
may be the "spike" particles observed ahead of the magnetopause in the mag-
netosheath. Intense plasma waves are detected in both the shoulders and
the spikes. An important question we are examining is whether the shoulder

and spike particles are on open or closed magnetic lines of force.

PARTICLES IN THE PLASMASHEET: The plasmasheet is very dynamic and when it
passes over the ISEE spacecraft we can deduce both the speed and charac-
teristics of the plasmasheet boundary. Our particle data have revealed
that the outer boundary of the plasmasheet is layered. Like the magmneto-
pause layer, plasma waves are also enhanced across the plasmasheet layer
and there is evidence that field-aligned currents are found there. The
fact that a layer of particles is found at both the magnetopause and the
plasmasheet boundaries suggests that this structure may represent a funda-
mental consequence of MHD flow dynamics. Our data also show that near the
plasmasheet boundary there are particle events of very short durations
(“few seconds). The rapid short duration events are associated with
enhanced flow. The features .we observe are intimately associated with
auroral substorm dynamics. Studies of our data will yield clues on the way



(4)

the plasmasheet is involved in auroral and magnetospheric particle injec-
tions into the outer radiation beit.

MAGNETOQPALISE HAVES: The earth's magnetopause supports a varied class of
waves and MHD waves are freguently detected in the neighborhood of the
boundary. Our particle data show a considerable number of structures that
are correlated with B variations. We are currently correlating B and our
particle data to understand the origin of the particle variations. This
work is important in that knowledge can be gained concerning the solar
wind-geomagnetic field interaction mechanisms.
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PERSONNEL AND COOPERATIVE PROJECTS

Personnel Involved in ISEE-1 and -2 Research

Dr. K. A. Anderson

Dr. R. P. Lin

Dr. G. S. Parks

Dr. C. S. Lin

Mz. N. Lee (student)

Mr. C. Gurgiolo (studecut)
Mr. F, Martel (student)
Dr. H. Reme

Dr. A. St-'“lrc

Guest Investigators' Use of Our Data

Dr. B, Tsurutani, J.P.L, Wave-particle interaction studies.
Dr. C. Lin, U, of Maryland. Wave-particle studies (theoretical).

List of Cooperative Projects

1.

2.

3.

4.

5.

With plasma wave experiment of Univ. of Iowa. Purpose: wave particle cor-
relation. Persons involved: Drs. R. R. Anderson and D. Gurnett,

With 3-D plasma experiment of Univ. of Iowa. Purpose: structure and dy-
namics of particle gradients and boundaries. Persons involved: Drs. T.
Eastman and L. Frank.

With 3-D medium energy particle experiment of NOAA. Purpose: magnetopause
boundary structures. Persons involved: Drs. T. Fritz and D. Williams.

With plasma wave sounder experiment of Meudon. Purpose: wave-particle
interaction. Person involved: Dr. J. Etcheto.

With energetic particle experiment of Garching. Purpose: structure and
dyramics of magnetopause boundary. Persons involved: Drs. M. Scholer and
D. Hovestadt.

With energetic particle experiment of Lindau on GEOS. Purgoée: substorm
injection dynamics. Persons involved: Dr., A. Korth and G. Kremser.
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1,

2,

3.

4.

5.

sics, Tokyo, Japan, May 1979.

IAGA, Innsbruck, Austria (special IStE ression).

Japanese IMS meeting, workchop on selected topics of magnetospheric phy-

-

Magnetospheti.: boundary layer meeting, Alpach, Austria, June 1979,
ISEE workshops at GSFL. CDAW3 on Bowshocks CDAW4 on Magnetopause

National AGU meetings, April and December 1978, April and December 1979.
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Dandouras, J. S., Etude de la Fatigue des Detecteurs de Particules Ener-
getiques a bord du Satellite ISEE-B, Master's Thesis, C.E.S.R., Universite
Paul Sabatier, Toulouse, France, 1981.
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2t Sistriminateurs, o e((cs sowt amplifides ¢t mises en
Forme pour jour pouveir 2tre troitdes por {es circuits
de ccmpmae.

Pour chague mma{/su.;r {es fu?mmuc provencnt des
trois detecteurs somt em.vcyes sur fe meme »o'mpx"eum Par
téls commancle oM peuf eﬁmmer {e «.om.pta%c cl un cu de
deux "L\‘P\ﬂ¢(‘£'f'0f\.9 et dome mochncr {e Fou:{eur de geomév
trie.

Les impu(sions sont d' abord comptées lim€aire -

otres a4 L9 Li{‘s' et {es nombres

memt  daws des re

"FL\)

obtemus scat emsuite 'c:gmprge_;sé's' sur & 53('5, suivant

une {oi (aaqrifkmique.

Les imdicatioms des différents r‘eafsfr‘es somt
multiplexées & ' aide d' um circuit »(caique, comtrd {¢
Pc‘\r".me Eorioaé du s)tsféme de commande du salef(i‘:ej
et puis envoyées vers (e systeme de {é{émesuce.

Les unu(?éeurs et les détecteurs somt alimentés
par quutre alimentations de haute +emsiom séparées:
HT4 alimente lec p(qc’ues des omct(s/'aeurs;,

HTe les multiplicateurs sums comes d’ emtcées
HT3 les multiplicateurs a1 comes des emsemb{e; de
atection des é;(ec%réms-

HT 4  zeux ey .\}cnmxes de détection des protoms,

3 eof HT4 peuvemt

P

T

¥ ~ ¥
Le's CEMG LY rounrmies pur

v [ H 1 % ] y -
Stre quomentéoes e L0 /o sar rélécor ~1.m.a~\dg pour
'l

s

s e e pns 4 g <.

e ————
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. . ( R 1 Wl | ¥ ( i « o1 .
maintenic le qaim des A€recteurs forz Se {eue wvieiflica
3

Jament.

Le gain des mmplificateurs des multiplicateurs nams

A N ] . X}
come o deux valeurs possibles ‘%raw' ou 'peécf'.que 1 o

i

. T o
’peu\' choinir Pnr fe'tecommunxde.

a . | -
Le circuit électromique peut étre testé em vol, em

? A

P ! - .
£5 {8 commamdant { arcét cles ':tuqéres hauntes tenmsions zf

(2 mise 2m Fomcéiomxenf‘v\e«d cs" un %éuérm%eur em.voyaw'c
wn 's'.ramul a gc{tﬂuemce ‘fixe a U emicse cles amp(i?afcu-
tenrs.

Le tableauw A& commamde prése««&é' sur (a [:iaure 12,
cSsume Aes c‘I(Céremiés v‘mqmlpu('c\%ioms Possibles et

»

Perme{' A établic les ordres de cmmamde sous Forme

) . N . . ' hd
d un Mom,bre bl‘VLCU('e' qus C(O(f é{re 'éradm(: n O‘veux-tw\cts

[

d' octal avamt’ d' ftre tramsmis aux cemtres de Lodé-
Com\mq'mde.

Pur une serie de commandes -:,y.s*rémo&iquef om peuf
cw.o:(yser em vol les 4aux de bruit de Fow\d. Pour cela
CrA peu% ouair:

1] Sur les commandes des hautes -{-ewsioms;

2\, Sur a 'otaictu,e de COfM\L\ifq%e.

Cn iscle aimsi um par um {es dérecteurs pour {es comparen
S '54}>?f'7man{: {' alimentaticu des p(cuiues, O 3upprime

{'e giu.; de dacticules A I emirée des ddtecteurs a

i V. 1) s + * » I N
excention o evemtugts ¢lectrons ou ravons X secomdaires,
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Dénomination de la ! Bt

commande . s s Jrafie uafus) o a7 fe {5l slalatn
~Gain DI faible N A N A A A E N E N EN E

aLn wigve ol dain e i I ix by fn | 2] xfpxin
Cain 04 iaioie Xlafete e lale bt fx fx ) )t xtx
Gdih UN dleVe eialetetx e arietedn In o) xf 2l xR
Gain D7 faible XAV JAIA TR R IX X J& KIS | &F X} &' =
 Gain D7 dlevé xIxta bxtnglxix in g dn fe | i xtaix
_Gain DO faible rlolafafadete e ix b dx fx | i xy 2!
Gain DLQ élave X212 101X IX 10 RIX R (X I X2 8t %
D2 et LY arrétés xixtzigfoialsrzin b falxl xi x4
D2 et 03 actives RIX IR IR IV R IR XA I% IR 1K %' &1 Xf &
D3 et D9 arrétés Slxixixi2lo bt ixqxorx ja e} < 2t xt X
D) «t DY activés AERVACAIR Y JX 3R IX I AN R Ry X onl s
D> et DIl arretés xlxlztvinlalo bl teintud al ol xlx
DS et D1l activds xIxfxixigxjah feltzinlatbed xb o xtx
Do et 012 arrecés xlalxivinixinloleixlelnt x: 44 &l 1
D6 2t DJ2 actives A XT XTI X R RITE VR TXNIRIn] % X X &
aa=e T35 arrdta XIXIRIZIRTRIXIXJObR[RIZ] » 2 4} «
{enee Test activé xbalxigix (k) x: 0 fV ARIRIXG Ki af a0 7
| Moge normal xlxixixixlalzrefulolitat u & &
Mode "Stand Alone" IR I I I R A N A R T TS
HTI arrétde AR R RN REEEE
HII activeée AR IR EREERER
HI2 arrecee x)xl et abrixlxigrxja]olaix s
_ﬂlg ictivée LHRARIR IR IR RARA IR ;‘:_]__ EEF S ERE
HTI srricde Alxb et el i obgjelne Xt &g qjaid
*  activée XU XL 0l K1 &1 %0 X)X € K| X1 X1p 1y 1K in
we__ncpivén x| XIS RTX] 40 %] X AT X] a1 XjV TO i~ |
#xe activde AR IR EHBRERRIENRE
HT4 accivde IRREIREBEERRERE R
¥ ___activée xpeledzlaeladxletxintalete's jnly
ww activee KIALAIR IR KAl Al A IR R 1L hain VT
| e acrivée AR IR LN I
NOTE :

" sauf durant un test -

»»  sauf durant un cest ov si le comptage d'électrons est trop

dlevé :

eww 3200 Yoles~nctivés (sauf duranc un test)
swew la Cest est activé par passage A "0" 3} "1" et s'arr@ca autod
matiquement aprés 7 formats.

Tableau 3 : Tableau des commandes des ansembles de détection
1,5 kaV = 6 keV

i

=
o

F(aure
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Orn peut adors éveluer e bruit des clétecteurs. G- peut
n A
o

rd N » . 4 / ! .
ea)o(ememé aice ;-or.\d temmer (@ pqr%:ng éle c%rou;:‘uz
¢

seule,

' . . , .
Sue ! ensemble de { expérience i{ y a ALt canaux

-~

1 \ . E) .
qu'\ dotvemt Etre lus o un  débit re‘a{'nge'n{' élevé: dos
) . - [} N\ o r ’
sigmaux des quatre détecieurs a wu.a(yseurs &lectrostati.

ques ( .5 KeV e 1.5 key é' & KeV e, 6 KeVv P) et aussi

quatre camaux des détecteurs semicomducteurs destimés

N , )
o cles articules ¢ &Emer :
; 3

’ . P -
camciux  scmt selecti{ommés pur Lé{écommamde a des

ies plus élevées., Cus 8

_

N . . ‘ ) ) ,
Co-‘l‘\.b ANA 5 OAS ADFFQFEMYGS mes [CC{'ures P(US DU MO\WNS

tramsmis.

. Sy . .
rapicles. L' expériemce POSS@&G deux wmodes de
siow des doumdes:

' '

'Slow format': 5 camaux somt fus tous les Yy s,

~

;3 toutes fes @ s,

' . -
Fast Forma{' i 3 camaux sont {us tous fes "/3 s,
5 foutes les 4 s,
1 : ! p ’ ]
AlTre ar at 1te o egatement el x
D + {l (Q 5 e {{ é (7\ { d
des de lomcti )
mocies ce ‘o‘/\cr\oﬁtuelmew{;
\ . f, . - -
Low bit rate' | 4 C96 bit.s' peur ISEE-A,
2048 bit.s* pour ISEE"E)I ou les temps sout ceux
Emd{qués ci-dessus :
'Hi%‘\ bit rate’ {16 384 bit.-<* pour ISEE-A

bit st pour ISEi-B], >0 fous fes tewmeps Sout

%

819

(X

diviogs pac 4,
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4 d ¥ . . N
.Dmtc‘ (a meifleure rasslution possible est ‘/32‘. s

ex la p(us basse 45.
Les donmees des satel(lifes szent regues par um

- PR
reseau de stations de +el(émesure. Les résultats des

.

» n -~ ” . [ .
|‘”erewées experiemces emporquées somi emsuite sépaces

c..

et 2"\‘10755 LU exp-;rimefv\{’o\{eurs DU {orrme de bcmdes
mu%nét'ictues. Le traitement des résultats des cléte-
cteurs de particufes comstruits x Berke(e7: et a Teu-
louse est effectus par e 'Geophysics Pro%row\' de U
Umiversite de Wushiwahm a Seattfe. Les dounees ?)(o—
E&‘A(‘.’S 50t Préseﬂde’es tout d’ c(bo.-;:' Sous Fcrmg de
%rap}\es‘ A une %romae Echelle {emporq((e Poue L' étude
Jefou”ee de perques c‘etermmees Lo resolution TE'MPQ..
relle est qu%mem%ee [( est aussi possible d e”ecfuer
um traitement m{:or‘maf\clue e ubi {isant d{es résuliats

Jes mesures Sur Ecmdes m«aﬂc’tiqqes,

1.4 é-&u(ow&dae des ensgmbles de détection

Les '.arou‘ns des amalyseurs élect ro«,-m.l-tques~ Jdéte-~

1 .

! - -
cteurs sut été éxalommees em wtilisamt les acec{era-

teurs du CESR,

! M . P -
Les tvpes de mesures :{uf ot éts eﬂ:ec{uaes :,ow\{;s

B !, 7 " - I . !
— Lee vaciation de { efflicacite em fomction de { amale
o
! 'g" : - : s Y :
® du T("”‘ Mcioemt Sae rapport oL { axe d sbservation

| ) . . y . .
de { awmolveeur a{ecvosécv'nue, daus le plun perpemdi-
i H i
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.

2Ulaife aux ?taqum& (Fu

N o 2 ] ) Lol . . 5 . { ot
- Lo NAriATtion Je 4 Q"F'\’GC‘I‘\.G 2N {-o»«chow 2 a«.g\.ze
4
q . [ ] 4 ‘

[
-1 f»fux MCicient Dol rapport a { axe d observation

[ 1 N )
dons fe plaw bucalfele aux nlugues e (.-4u46;~:.eur)-

» [

L4 ] 4 4 » H
- o variation do eFF.mc ite Be colfection en Zomtion

Y -’ ‘ t ) + / »
ne M funeraie E aes particu{es du Flux imcident,
~J ’

-

! ) . . T
LNo{e,: L eFF%Cc\cttg est dé}-;uta CCmme (e ruF.
I " B P S
?oré du Mowul':rvz des lmpu.fs;o'm Co“‘«-?’#ces em Sortie AW
e . . ] 4 [ad
wombre des particudes qui omt m-:er‘mg' avee {0 3urrace
‘ -
d emtrde de (o dymode dams (e méme femps.
¥ i . s - . . N
D autee part, le %cww est défini comme (e rappsrt ca
la chage électri temue dams (' impulsion d
o cnur‘c&e efectrique comiemue dams {1 ‘mpulsion cle
sortie a o cl\urcae de la particule im\ciden{e.)

Les resuftats de ces e’{~q(0--xua.3es domment des Lop-

c}eurs cp ovuvef{'u."e Moyemnxes Aa&. et A_.@ potr cﬁc&que

-~

Sterteur , et qm a leurs -='.::m,c'r sont uti{i,&s pour 2
blir

-

Q.

) U=

\]
le i-oxc{eur de o}éomé{rie de ¢ Mstrument (pcx_('c\-
(4
. hain )
Aaphe prochain g,

Des mesures omt &té aussi eFFufuees pour délermi-

0
]

! . ) ) ! .
mer Ia sclr{:otce effncuce [ X -3 ':.xétecreurs mumis a oum L‘5ue
. ] o .
d eutrre, Les ecésultats doument un diamedre eH:ec\h.f

1 : ’ » .
:l envifro G wmwm a(or:; Que‘ (e valeur %éof.we{r!:'!uc 235t

}1 - 1. - r L ! ]
de 40 mm. Avec um tel dinmevre efflectif {e rarport

. . ] “} P |- ! P
qes ’:ur’?ncq's e%?tccxke‘s-s'ﬁ .1 emsesawnie ge Qe eLTiom |

-
(a)
s

. . sy ¢ . —
reorcunant {es 2 swuftin{icaveues | st emvirom 70

-
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plus ammd que dums fe cas du seul multiplicatewr sams

Lomne.,

1.9 Facteurz de %éomé{'rie

) ' ( .
e ‘:L\CQQ'J? de %éomé:‘f‘le est Gé’ths comme {e

/!

-

ra.p?:,rt" du taux de co/m.p{-r,\%e au %:(mc des part"icul‘?&
Uvne valeuwr mpproc%\ée cles {-o;cl»eurs Ae rae/omé{r"e c‘e;
',‘}ﬁémes de détection, dams le cas od les deux fum.
meltroms wac&iémwem.‘e est Jommie por:

q=T (s 2) v e(E) v de + 45 . [1.4]
est {e facteur de tramsmigsion des am‘l-(es des colli-
mateurs. La mesure "expe’rfme_m.":o.{e o douné T=0.757.
S ast la surche eff{cc.ce ;J’ un Fu«r\me{{-roé, E.(E) 4 eﬁi-
cacité de détection em romctlom de U enerate et du type
de particules imcidemies. Ax et N4 somt {es ouvertures
un\%u(cures Moyeo\,mes. 3 est ' donné em em? . se ) Quamd
de F(ux est mesuré en gl c'm‘z.sr"’. le ‘taux de com-

S em cm? et Du et Ab en rad.

tane em st

PR n
Le 4ableau 4 présemte les vafeurs obtenues pour

chuque, Sysféme de détection. Les imcertitudes sur (es

fuerufres comduisent a une estimatipn Je * 2 07/ pour

U imcertitude sue le chd‘eur a- Lorsque les chanme{d rons

) . - , 9
F actionmemt seufs' les valeurs de 2 sent reduites d um
7

{:acgehr 70,
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CHAPITRE 2

DESCRIPTION DE LA METHODE DEVELOPEE

POUR CALCULER LA FATIGUE DES DETECTEURS

-,

Le probleme principal, la résolutiom duque( o
constitué le but du sfou'ae deécrit dams ce ruppof'%'
etait da deuermma.tcom de o qu‘%ue de chaque déte
cteur. La go.éaréue est explimeée comme laa variation
de U efficacite de détection e em fomction du temps.

Comme dommses oEtaiemt comsidérées les eﬂ:imcf{e’s

(mit

(T
2
!

iales déterminfes au CESR, ed fles données do U

¢ est a dire {es F{ux mesurés, La F!’-

exPc.rie'v\ce_'

gure 43 présemte ume feui!(e des clcuﬂ.ées‘ sur {a-
o'ue{lg s::n\,{ MO\quas {es {-‘(ux mesw'és Pur (?S ChF-
r- ; cJ [ [ ! / ' ‘ )
Téremts délecteurs | le <emps [temps umiversel| et
les coordomies du satellite, em rejoms tecrestres (ff-
gure :’JJ-], [ fawt marguer que ces {-\'{'ux scnt cal-

) . e
culés 4 apres les taux de cca.up%u%e et em wtilioant

comme valeurs de e”{cucifs’ les vafeurs mitiales.

. . - ¥ PR
bé'»armxc\\s ife 5on\{ '1?’\:3'{25 g(ux MEBUres 2'&, en
- ) ' .t ’ ") - ¢
asmécal | {s soni di ;ferew'cs des flux reels,
& '

- L] 7 - * 4
Em vue 2e T TaATer les ‘g»"-'\.w MesSufas Pour
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. Iy s Y , . 3 r'd , #
déterminer {a baissce de { effma.u&e d um détecteur,
il a Fault sc{ectionner des imtervalles de {emps

cc.uxque{s dotvemt corref:pomdre d peu prés {es memes

vodeurs 'c‘e g(u.x rée(s’. La di”e’remce domc des valeurs

Soleil

/ ' Terre

Plan de '

ecliptique

vy

.Ff%ufe 14

jl )
mesurées Mme peut Stre aué, selom la formule [1.4],
c‘ur a la diffécence de U efficacité, .

Les imtervalles de {eo;xps c‘tﬂ ont eté éé‘ec%iom-
M.és ‘é%aiem’c" d‘ une du(ée ée‘ 2 ;t 3 l’\eures g'l- cor-
respomdaient & des coordommies cu satellite compara-
HQS. | ( Seu{emem{- {es Com\?o&um{es y ?buvc\'\ewt etre
de si(ame-s c!iﬂ:erén{s' et c.e.c.f 3 cause de la S‘If‘méf(’ie
embre {es secteurs aube et cré?uscu-(c de la Mmamé{o-

.S o, 2 [ .
sphere ) Em plus  ces imtecvalles de fewmyps Staiemt carn-

10y

. » 1ol e - . . . ’
ctérisés par des comdiTioms m.wﬁme&osphe'ﬁiues Aussi
{
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comparables: £ indice plumétaire me diffrait pus plus
de 1 umitd, ou, em qudc‘ucs ca s, de 1% unites, (l_‘ imdice
plunétaire K, est ume {mdication de {a perturbmtiom du
champ m\aamé{*ique {err‘es('fe.) Par Comséquemt, (es flux

reels zv\oyem caractérisamt ces jutervalles me pouVQiew&

A N \ s
e{fe qu.e des M.o-’.u.bres (4 pet&-Prn ecao.ux.

2.1 é'&ude mu{kimaﬁque duw pro\a(éma

Soit ¢ da courbe qui représemte (‘ cFFfCa.c?iEé de

détection & em foucéioa du demps (Fi%ure 15). e, est
< |

., \
N
s

o A

o]
£
4

1/3 8

-z

F(zure 15

U efficacits im’h’a{e' qui est Comnue et ciui correspom_:\

.

au moment =0 ({amcenﬂém% du saéel(i’ce).

—

S{ om trace {a {am%em%e au poimt P({"e)" cette-

ci COLLpe. { axe (JeS abi&cz%‘ies o pcu\i B. S! PA est

. ) N
lo. mormmale [ { axe Ot, on mote que {a {Oﬂe‘ueuf du
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Seqment AB, symbolisée par ‘/j‘ et une fonction du

point P, domc du temps +,

Alors:
é—g‘-a LS é... -1 & [2‘"’]
IR )
de ede ¢
->—E_-=-u\"d{' Ibég? g)df =) {m -—;n-j.)d'é =

-fzdi - | [2.2]
Om  voit dome que si om deéerﬁnae la fomctiom 1(4),
la formule [2.2] domme {4’ expressiom analytique de {o
(o@tcécou L. é). Le probléme nu-hul est domc %t-afn-_s-
formé : om ckerche maintemant um modele Mu{kemn{-t-
que qui représemtera {a Fom.céeom. J(f). cette—ci &lamt

une ":ramsformee de la gomchou z(¢). ,

la fomctiom gt) est md(i‘;‘p(?ée par une comstamte

‘o, om peut par {a méme méthode c‘és-i'nir {a (ransform\ée

de {o fomction m.gft) , cette fois symboliséa par 7'(t).

Om a:
[2.1] = “E\ = -y a »q%%:-}'-u-e »
=>§-E-.-- e [2.3]

Em comparamt [2.1] et [2.2] om voit que }'{H est
o meme fomc(:icm que )(x’:) c' est ume imvariamte pour

la muttiplication de la fomcticn imidiale par ume comst-
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Si F, est le flux mesurd, F {e flux réel et D

M r

le toaux de to«u‘v#an, d’ aPrés (a Form\u(e [1.4] cm a

F, = D 2.4
™ T T 2see, - dx b6 2.4l
F. = D [2.5]

T 25€ -du 08

[294] ,[255} = .;”E_- .:_o.-) F“"" -Ef:e

Comme om a 5up§>osé Que‘ pour un couple de mesu-
res le f(lux céel oot (e ﬁémc, domc constamt et g est
aussi uyme coms‘cwgce' EM(-L) est Ae pk‘oc\ui& de {a mul4i-
~ plication de la fomction e (4] par une ccastamte. La

-ércun.sforvmée done du -ky'P'e,- mentionmé ci-dessus de la

 fomction E (] est (o méme que celle de la fomc{mm )

e [4).

Maintemant le probleme Fosé est de 4rouver um
modile mothématique qui représentera a fomchion 2@,
cette dernitre définie comme Lromsformée de lu fomction
Fo (8. Pour Etablic en suite o fonction .&(é), il
suffit d' utiliser la formule [2.2].

Lo Figure 46 représemte la fomction F, (¢), pour
F. constante. PB est la -@angen&e au point P, tamdis
que PA est la mormale d& { axe des abscisses. Si E
et F somt deux poimts &quidistamts du A, ¢ esta due

EA= AF=S. et si GEﬂ} et HF- f\, om a:
2 ¢

!

I o
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o l: :=\ F Y, 8 f
e G rapl
Fic;urg L6

- d -n 4 _c.d _'9-'\ 2.6 “

s AU

| Si (" intervalle du temps EF est assez petit, EQ”E_G‘
e.'{ FH’-'FH’.‘ .'Dotmc}‘, om peut choisir deux imstamts E

et F' d.uxquels correspondemé des valeurs de Flux mesuré

88{ i‘l' mettce Ju s+h ) e'& en uéi(i‘;aw‘i la Fcrmulc‘

2

(2.6] 4rouver la valeur de A qui correspomd a &
ims{am.% Ai‘ le mifiew de U imtecrvalle EF.

gomme-ci an  beut établir des valeurs de (a (omcéfgm
A4 pour um emsemble de poimts. Em pratique, ¢a a éle
fait pour 5 points pour chaque détecteur.

Ce qui reste malntenant est d' stablic ¢ expressiom
amalytique de {a fomction AR, em utilisami ( emsemble

Je? Po'w\'ts c{éjc\l. determimés.
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La premiére chose qu on pourrait faire serait de
procéder 4 ume réares‘siom {in€aire. Mais dams dous (es
cas étudies A{H éteit ume Fomc('iom cle/croisso.m.{'c' denc
par récaressiom (iméaire om obhtiendrait ume ,“ﬁ“ caracte-
risée par ume [ente méau'ciue. (;' im.{'earo;(e d une +elle

Foa‘tc'ﬁiom, J=at+ b, a<0, est; S:\c”: = f(a-é-fb)d'& =

o o

Aatiebt
o
S >
0 IR
) _,I/ --f +
!
'
/
'
1
!
!
/
,,
Fi%ure i7
= EE'E+L‘E, S est a dice ume Fomd:iom, que est positive
sur {e Se%men’c (O, _2b et me%a{ive sur e SQ%me‘r\{‘
o

\ a}

(_%ﬁ‘."m) (f(%urw 17). Portée cette iw}eoérq(e a {
‘e’c‘uq{?ow\. [2.2]' on aurait comme resultat une foncliom

£ (¢ ui serait décroissamte pour 0 LIPS

Eo( ) qui . 3o P <E< -5

croissamte pour £ >_2b el pour {oquelle en plus
’ a

lim £ (é) =+ 00

i E, ]

re’aressiam [iméaire doit domc etre pre{a(nkiemten{ exclue.
[4 »

ce qui m est pas Liem. sd¢ {@ cas . Une
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Et, en plus, les poimts M ovaient jamais air d &tce
répartis selom ume {igne droite.

Mais, d autce part, {es points semblaient &tre
réparﬁq se{lon ume courbe expamem’:ieUe' et ceci pour
tous les détecteurs, La suite etait donc évidemte:
Ré%ressiom semi-(oaari{-hlmique. C' est o dire re'aression
{infaire de la Fofncﬂom (rnﬂ({)" en vue de détermimer
umne foﬁc*iom de {n forme: J(-&,:B{P'*‘ f*>°.'

Le choix d' une feflle fom.cHom etait jus‘l:ifu'éé,par
Piu.sieu'rs raisom§: | | |

;‘- De. point de vue e ﬁaéhe’fn'q{-(ques,' elle est ume fc«nc{'im
:f*.'(.’l“:cle'Forme'si;mp{e et bien commue, E%‘ parm( p(usieurs_
, so{u{:\oms possuh(es' ¢ est la plus simple qui est {a p(us'
suSC.ebhb(e a Jecrure um Pl\emom\eme PhYS“i“e car {a ma-

{ure est simp(e. '(L’ Axiotemce de quelques symafn‘es

em moture m est ‘qu‘ ume éxpressiom'de cette simp(l’ci%e’.)
—~ De point de vue de {u pkysique‘ {a fonction 'expo'nemﬁcue
est biem située pour décrire um Pkémoméme pi\\/siclue de
décroissamce i Le plupart de tels phemomémes se manmi-
‘:eséewﬁ’ par ume loi ex?onemfie{{e (&ésfﬂfe%rr;fioﬂ radi-
oactive oscillations amorties e.'l:.c.)
~ Elle est ume Foanc%ion décroissante momotome ebf em
meme ‘l:emps de 'sicane coms{ufnf' done bien posée pour
décrire  un phémomene irceversible: de vieillissement

h ]
cl um aN\w‘ei‘f. (\.1 exi%emce‘ Ae 5i%~\e constant pOuf {a



&WWB

fcmc{:iom 3(&) est posée por de Fuit que (« Vom,c*io«.

_:_; (#)  (formute [2.2]) deit aussi éire ume fomctiom
momofome.)

~ Bt {e plus important: ”.-7-% ben eccord e':n.'f‘re_ do Fon-
ctiom Comwe modéle mathématique et {es resultats
exﬁér‘ime.m*ctux‘ d est a dire {es poimts de la Fonc(-io—n
détermings d apres {es domnges. de U expérience; le
coé.Wic'tem{ de corrélation, quia éte chac{u.e fois calculs,
avai & unme valeur absolue supérieure & 0.9 dams {a

p(uparé des cas. Et, (' ultime critere d' um modsle est

' 7 Pl » . .
som accord ou som diseaccerd avec la réalite pkx{s.qgg,

2.2 Exgm‘ple de calcul

Un exemple d' application de cette méthode est elﬂ-
‘suite présemte: ¢ est le cas Ju dé%ec{eur de Frc&mS d’
. émer%ie ce.f;\frufe de 1.5 KeN ' ~L7pe '?umme{from',

Le premier couple de domnces comsidéré est ce cor-
respondan’c aux dates 21 Décembre 1977' 21-;-2.4 TU
(Tem‘ps Uﬂiversel) et 29 Juim 1978, 18-21 TU. Les
indices planétaires (KP) et les coordommés moyenmes,
en rayoms tercestres  somt:

— 21 Décembre 1377, 2i-24TU.
kp=3! x=-2.9  y«-16.2 227.0  r= 17.9 ;
- 29 Juim 1978 42-24 TU:

kr=3+,x=-3,4' 7:19.4, z=5.82  r«20.5.
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Al.rrv

(¢ est lo Jistance entre le satellite et {e cemtre de la
Terre,.

Pour calculer le flux moyen mesurd pendamt um
intervalle de '&emps. des Poiwﬁs des dommnées omt été copi-
&s sur papier mil(iméfriquc trams paremt (flgur‘cs L2 A et
13 a). Les poimts copiés somt espacés de 5mm, ce qui
domne: Samx 2,07 min.moit :. 10. 35 min. Lo valeur
m\oyenné cie Wux ‘a.HriBuEe a c.:"\qque. imtervalle de temps
est (a ano7emne‘ar{\,ﬂ\@ééique de U' ensemble des poimts.
| Dams le cas de cet exemple les flux moyens somt:

. —2i Décembre 4977, 24-24 TU: 10%°  stemZsct
el J wim ‘1.97_8, 18-24 TU: 107% st.emitsr
' (Toufes les valeurs d;_glux somt en s""-cm-\z-bsf‘.‘)

La chute du F(ux »mel.su.ré est cpparente. |

3 Le. l.q.ps de’ temps entre {es deux dates est
0.520 y (ams). | |

Em utilisant ensuite {a formu(e [2,,5]' o At

2.6 " .
1= g-h _ 10 -i07% i = 3=3.52 7“
c-d 0.520, 055 +1072 — 'y /
'.‘ 2

Le ‘£Qb(€du 5 <:lom.'ne une préscm":u{io«n sommaice des
dommees et des calculs feto.{i{s aux 5 couples de dates

choisis .
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Les 3 points somt represemids sur la F(aure lg,

[} + L] .
Lle temps sur cette Fu—aure) est en mcis-ans et aussi em

unit€s arbitraires: L umité arbitraire = S5am .Tié_ 7v-<:¢md )

~0.417 y - Les points somt emsuite vmo,r-:‘q:s sur paupier
SCMi-(oau.r‘i“\'mique (ffcaure. 'ZO) et une régre'ssiom (ime.

aire de la Fowxcf‘om MJ'\‘ (é} est {ai&e. Les résultals gomt:

L0 ‘“’J - ‘e""el'5 a5.14 ('éc:u"te. valeur de.‘} est en y")

=1 (ln:/\.o) — £t=2.99 unites arbitralres =4.25 y

v

Le c::eff«'c.i_e&d: de correlation R est: - R=-0.93
En vue c\e.'r:‘ef{'erf'mimer {a Fo'nc{iom. 'ﬁ‘-Be_M, on o:

{"—0 be\= Bec- ‘B'

' -> 5=54 iL 7-L
{-no—-} - 5,11 fi
S

ta 1257 »J:.Ly"‘ - ‘Ly“"= 5.117".

-p128y_ 4 o {m 5. 14
= 2 =i s L5 Yy e ~{n 5.1 = | An 2042
’ T k J == -p 1.25,

# 4 Ty
5 paf20 7
Dome: A= S. 11 efi'soé 7", 4+ mesure en ams,

) .
C est cette Fomc’&fom c‘uf e-s{f représem{—ée sur {es

Ff%ures 19 et 20.
t ¢ ¢
e = | S5.4f o-t-d0tdt _ 5S4t SE30ty(1.304).
o ‘[ -1.30 L ( )
€

= =3,93 & ¥39t L 5 93

g 11 e—l.BD'E [
o

¢ . (
) gdt (3.93 ¢~1:3%% _3.93)
2

[ lm
[

= ) ({ en cu\s),
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¢

‘o sableau & doane {es valeurs de cette fomcéion

Powr um ensgmble de doints, Les valeurs gsont calculées
:;u l‘ aide cl' uan pt‘araru.mxme exé.c,u%é' Sur une cu(cufa{r;‘“
Texes 'lms‘.'tru.meqxf:; 52,

Sur la Fiau:‘e 24 om w {u courbe qui reprtzw'icmh; {at
Foucéian 2 (H, ¢ esta gire lu fatigue du ditecteur

£ .

de profoms d' Eneraie centrale de 4.5 KeV type 'fwn-
meltron', Sur {a wémé F.‘gure .‘(n/-o, aussi f{a courbe
de Fnt'fguc c‘u dé’fechur C‘e Pro\LOd\s c‘e G keV’ aus s "\/P'e

: fumm.e_ H,('O.',\' ,



wo e s
TABLEAU 6
4 e * £
(ams) “Eo (ams) &,
0.0 | L.0600 1.6 | 0.032
0.t | 0.619 1.2 | 0.029
0.2 0. 407 2.0 0.026
0.3 | 0.28 2.2 | 0.025
0.4 | 0.203 2.4 | 0.023
os | 0%s3 2.6 | 0.022
0.5 0. 149 2.8 0.022
0.7 | 0.096 3,0 | 0.02t
0.2 | 0.079 3.2 | 0.02¢
0.3 | 0.057 3.4 | 0.021
1.0 | 0.057 3.6 | 0.020
1.2 | 0.045 3.2 | 0.020
1.4 | 0.037 4.0 | 0020
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CHAPITRE 3
RESULTATS

L ohj;& d’ application dc‘ lu méthode déja: c’e.’veluizpée
itait { emsemble des huit Aé%gckeur:{ du satellite ISEE-B,

Poue c!\.c\c‘ue délecteur um tablenu est Préscmké, qui
rasume les dommder utilicdes et les resultats obtenus,
uCCEﬁl?ﬁ%me’ a um %papi\e de ta fomction J'\(-:':) o échelle
sam.'s—lat'aar'f“\'quue. Les g-aphes des fonctions %;(fl) se

trouvent dous a (o Fin de ce c‘\a?ﬁzrc.

ol
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CHAPITRE 4

COMMENTAIRES

" LE PHENOMENE DE LA FATIGUE

Dams co dermier chapitre quelques commenmtaires sur
les résultats sont Fai{‘s | et ils =emt suivis par ume bréve

imvg,sf\'%qéiom des causes de (a gu{-iaue_

4.4 Commentaires

Em examinant {es courbes £_(+), om comstate
&
que pemdamt les ‘premiers mois de fomctiommement (o
chute de ' efficacité est assez ?%r‘pmomcée. Em gémérm(
i(—y-u une baisse de e”fcacifé d un ordre de gran-
deur auw bout du premier am. Muisl un pew plus 'Ecurd,
la pemte devient moins promomcee.

Dans {la p(upat:{- des cus, les détecteurs de parti-
cules o éneraie cemtrale de 1.5 KeV se Fm’éigue'n{ plus
vite que les détecteurs de particules de 6 KeV. L expli-
cation de ce Phémomime’ réside dams (e fait que les f(u-x
de narticules d‘é»xerg':e de 1.5 KeV soat bluo; dlevés,
sonc les ~~.o-;1-,bre-s des ?arﬁicufec. c-ow.piées Sort aussi p{us

” - N [ . . P i
ézeves’ ce qui }‘c:.%ic_\.ue ?{ub vite Ces cdétecteurs. qu{
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6 comme um comcept absolu mais une femction du mom-
'

bre des particules comprées,

phemomene qui < dvelue cams
le temps. La zeule excepiiom &tait le cas des 'chanmel-
{rom.",'l ditecteurs 4 électrams. Maby i{ & uai’t peut-ésre

d ume “uchua{iaq si‘a{if.ﬁque.
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4 2 Le Phémom‘eaw de {a Fa'ﬂﬁu&

3
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d\/:«oc{e esT le sl'c: e d ume
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