_—

. ‘l—%"‘bwwekflicqcler(?t'\) e e .

E uwm tubo de vidro 5 sob Vdouo ; covsﬁfwida
Por uwa {phcétoclo a‘w. recebe of Lm‘:«!;sd 6.»-
\Mi.Wb-SbS c\o dhtitaJOT 2. {tlobf'tﬁ -ﬂfu-'l'rgf—s 'PO!‘
z%u-h) .F;-l-udefctr“uco, '3 lao-r awm sis Cewman dae
'w\u?'l-i\;kuqao —forma.d.o por uwa cwf}u‘\db de
detro dos ( 10 a i-/;), os dlno dos y QUL Cerning

MU &\Aodo, onde $e recolhe 0 ainal.

> O _s.’oi-ocoﬂ'odo € awo -ijq Sewd cow dahra
..Fc.rmadq, taof LW ou Ymaal mMmetasy a-QcaQZM-oS




(f\.fa, K,,&) ) mater-i.a.is Jo jwq;.o‘y_ (juzﬂwuto g;,)

fx Pm\aﬁedaiﬂ. bdscca dum —Fo’(:occf.todo € a sua |
2ficidweia G,\Lﬁ.v\“‘ica: wiw ers de electrts £; berfadn
por fotdio Aucdeute ., © fotdo cdtodar bialealines
at:uszwx M ximos de Y = 277 Pam Cow?riv«du‘)u; i
de m\o\a A =380 mum , — Vel -S-'\‘a. ‘

fom _DL.S'-erw'th eo“-ftj wia6odd j-eowu."éﬁcﬂ-s po -
dawa S usadad oolec.'('ar, jG,car '3 aCce-t-‘
ror oy 2lechesen ’Fa-m o 1° dlwods,

Oy dlunodeos Sao 2ldetrodes -fei'(.'os de nwatal
revad€ido por umi matermal cow alto a:e.f;'d-cu
Ee de ewmiss&o elactréuica Secunddria (€x?:
fa .a‘f't_q, C‘_umf‘sa, Sh - Cf"/s) . U\M n.l-o.c‘tr&"o da
100 - 200 2V arfowmee % a 5 electrdy secundd-
ey, Coma 14 Jdhwnodos < ol:,ge.r.gv\c,a& de
Potmc).al eulce anderes de 100-150 V, oblewd -3

ww 5o~&o de 10°. _+.Vu-.§:g.

» © rufde dum PM tem 2 eom?ohw'tq .

o Corramte negra, Pr-uwctc MLMO Auam -
do o PM nZo £ Uuminado, devida Lssmcial mtu-
e b emissqo termidnica do eltodo 2 démodes

T =A T*exp(-2¢ /xT)

o rulde atatstico, degido as -fi'&a'l'uat;?-s
ewm toruo do valor wildic da ewditsae Lotoeléc
trica do cstvde o dor ewil3s8 seeumddriay de
 Code dbends. -




Photocathode

Gain (secondary emission coefficiant)

Electron optical F
input system ! 22
Focusing i
electrode { 20 " 9883 K,CsSb
1 |
| ’ 18 / GaP > L/
First dynode / { 16 e
\ i / 9558 Na, KSbCs
/- \ 14 ,/ high dy gain
('\ / version
Multiplier '\ f 12
\ ! 10
i g‘\ 8 <
e ;%
-
Anode N L~
! L/ Y 4 / |
H 2 '/‘1 J
100 200 300 400 500 600 700 800
Cathoda to d, voitage
Fig. § Schemaric diagram of a
photomuitiplier ~ tube (from |
Schonkeren [9.1]) F ig. 3 Secondary emission factor
' for several dynode materials (from
EMI Catalog (8.2])
Quantum Efficiency % Q.E. % Fig. Z Quantum efficiency of
2 10.0 S  5-20] various photocathode materials
28 5. 0N 2 900 (from EMI Catalog (8.2])
L .
PP L e “T\—’ S /EExtended
' Yy’ \ o S—20
24 + S—1
Lt : ‘v‘-"('\i\[ 1.0 \1
Ty =% 1 o0 o 8w ma s
A NN s
' T=af 2 \ i . T
' R | SV | o4 o O R T, R
S e \\ WS E PR WAWAN
" e o} | o fo e T
- ! J / \ 600 700 800 900
: |
T T
Bialkali (K-CsiJ ~ S=11
12 ; ! T T
e \
5—10—‘\ i \\ |
g D
Aiel P R
TR | & ded S—20
e BT RS S
| s | 1 5 | \ I ~
- All window materials | \\ \ \
—=#===1Fused silica windows T NS ]L— ""\
1 R | | |
0 | LT e o IR Y W k I, S f\
100 200 300 400 500 600 700 800

Wavelength nm



Electo ool

©s sinai§ £LsLS a0 2w 3uae Ae peqme na
aw\?-@‘cbud:; e poSSuew Oama —L‘.e\ufao de subida
omwito rci’,:ido 3e:j~\£do do uwm muwto Leuls amorte -

(a) (b) Fig. 14.3. (a) Exponential rsail pulse from a

preamplifier, (b) puise pileup: a second pulse rides
on the tail of the first

Este facto Leva ao empifhamentd, isto £,
M 2% simad vewma sobre p6r-se as 17 autes de
ate temdor Zero, f cadeia eectrducea
de tratawmemto do 6ﬁV\AQ, ’tha} aSS&'lM) resofuvenr
st 2 a(ugsté't_g .

o 0 péomplilicader, wuito ‘o da ot co
a«&famrﬂ{fca -0 antu ‘?M.LTCQL)O A{ 'br%f:?f):dx
Te Lv\'—{wrvaluga ~ruldo

‘co\&or &wzow e, aﬂéw\ 09& 624‘ Uuma

C—

® O awma

cjom?fuo ajuxtcimf,, form& o fimad de wwodo a
comnoaler o em?ailhamwto (*"&.““\’“"?f)‘

+10v
%
g [ ";j'. \
17 k.
7 O 52 e
i f2us—

Fiqure 20.1. Tvoical outout nulse shanese af 3 nurlear QNP&?U

-fjbo;sr—



F fofw\atac;&‘“o A minuwd o te,w\[ao merto,
miniwiyom do o Mt r?:a.r*ta da cadeia wloc
trd mica,

Mat o ADC efassico £ vamu o(igr);o&i—&c‘uo i to
Lemto, 20 m?de eventos adgui ridos pede sor
Ml tD MRS Que © Mm” de eveubos fizicoc, He,

oS, Gue ter 2wa couta o ’tew(ao movlo & que,
Wo WoSso usp, Se /Fodfz ca-?w}ar CoWo &

M 2vem tos adquiﬁ'dos 2 ‘ULT’ (— m Z)
M? oventos _g()‘SCCO.C

LA f?ub mwm. T a Taxa 2e oJemos {(.u‘aos (CMLD-Q'/
o M2 de evemtos fcicos o Sa%wndo).

Outros dispositivel im portaunbes mo. cadoia
electrowica. 4a0:
¢ 0 O\Cscr{m&uador? que SRm. JAWA siwad Ao calda
qie0, L$to -i, de_ -b(Fo sim /nao (afejﬁcwcdos Mumg
C-M"ttk MGPMQ), 4e_ 0 /.{ithe Maeo’g,tco O‘Q -QJV\{:Q'IdQ
tlver uma am plitude mMoisr/ maner que Uma
dodo Limiar. ' este bwiar & raaufciuf{ 2
derve pora rejeital dinais de ruidO(ijaQwaa
cle {-ra.ca am?@,{%u&e).

Input \/ . | A{'MQ-Q
o LA _ _____ BI\——/ ————— Threshold ( (V\Q&Q‘Ei\’o
i

Discriminator

Qutput Fig. 14.14. Discriminator operation:
only signals whose amplitude is greater
than the fixed threshold trigger an output
signal




s srtn ﬁcwqoj‘, cireui to QUL wmite «
ralidacao do sinal avals§ieo mm foro coscawents
por U Aol de. eentrode ft,;mgwtam&o uvaa ]
certa condigzo ( frCﬁu).

e 0 cown verSol analdaieo - di _‘_@i ADC ue g4
taliza ag awm Fﬂi-};u Ae?A dos sc?:ais Q\(A.Q'QDZ%—{ZOS al(ji'
ewbrada , atrbuwindo a eads scmatl vmi comat. de e~
tle os 1024 existeutes (caso da ADC de pbits: 2‘21024) ‘
Se 0 AXC aceitor, p-#7, Sinais ma gama 0-107()/&’6).
e aw?&‘b&d&, uwm sinal de 3V secd re esutado
Por eVauto gue Lucfewmeuto. 0 comtesds do cauat 307

A Cowrersao aua-eo’c(j €Co ’c-b‘.g,-‘.ta{ castum a obterse
/Fmé’o método da descarga don condom sador em Faw)pa
((GIRYITS 'Z‘_Qm(:o de deg o ¢ contado tocr ALVA as&‘.&t—.
Aer de aﬂirqfr-eguﬂhaﬁo_(nfdoo MH&). ﬂs&'\q, ) teu{:o de Com -
vasdo o AC, pare o stmol de anplitude vaing
Sde dezenas e A ( 1024 x 40 m4). !

© ADC £, pois, um dispositivo lewto. Bam altas
toxay de Gou’tmgem (~ 105/4), exibe Tempo merto,

Input : Fig. 14.18. Wilkinson method of analog-to-digital con-
version. The input is used to charge a capacitor which is
then run down at a constant current. At the same time, a

I
! fixed frequency oscillator is gated on and the number of
G : pulses generated during the time it takes the capacitor to

___J_——l___ discharge counted

Charging I
: “run-down"
i
1
|
I
|

‘l||l||’l| —— Scaler

Capacitor

QOscillator




