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I, - r-Mesons from C by 340 Mev Protons at 0° to the Beam, ' W, Dudziak

" The ‘talk was based on work for which an abstract réport UCRL=1595 has"been

* published by the author, entitled "Measurement of the Production Cross Seétion

‘of Negative Mesons in Carbon by 341 Mev Protens", It is quoted as follows: -

Meson production cross sections from carbon (pGlg;—a 7”7 ) in the forward
direction to 31341 Mev incident proton—beam, have been measured. The produced
charged mesons were magnetically separated and their number detected in Ilford _
c~-2, (200/() emulsions. The areas were scanned under 570 diamgtérs'iéégificationo

The %™ -spectrum is based on more than 450 observed star-forming‘ﬁin_lﬂesons° A

 cbmpariSon7of the 7w+ and 7 ~data shows surpfising results which are in ‘complete

idisagreement with those expected from the relation ot - A +.2 which results

o - A=2

from the assumption-that'proddcfion:matrices in p;n and p-p collisions are the

same, ' The peaks of the N - and:mt;SPectra occur at widely separated meson-en-

‘ergies. The o~ peak occurs at'Tﬁp<25 Mev while the o't peak occurs at Tm_:>70 Mev,

~The o T ratio of the peaks is approximately 15. Within experimental error

o~ : _ : 1

the intégral of the‘ﬁ -spectrum over energles is the same as obtalned at 90o

to the proton--beamo Thls is not true for the o 1ntegralo

The marked decrease of 0’ with increasing meson—energy mlght be explalned

by the effect of the exclusion pr1nc1p1eo The large increase of "f*production

- may be the result of the resonance-reactlon which accompanies deuteron formatlono
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II. Time of Flight Requirements for the Suppression of Background in Scintil-

;ation”Counting Experiments with Pulsed Beams from High Energy Particle Accel-

erators, R. Madey and W, J. Frank

The -initial talk was presented by R. Madey and is summarized here,

The finite time interval Betwéen the production and the detection of a nu-
clear event may be ‘used in various ways tO‘discriminateAagainst-backgrounde
For example, experimental arrangements.have been set up fo select particles of "
a definite velocity. Scinﬁillation counter velocity selectoné usually gonsist
of two scintillation phosphors Pl and P2, a piece of transmission line, and a

short resolving time coincidence circuit; shown in Figure 1.

- : tp = a/v
Beam oup , ——————— d —eceem - )
Q N |P1 _. o P2
Target . T S ' .
8 _ ' : ’ I— coincidence

| Trangpission'line circuit
L 9eonocoooevotosed —— v

Figure 1, $Scintillation Counter Veiocity Selector,
Particles produced in the target with velocity v are detected when the par-
ticle flight time tp between phorphors PL and P2 is equal to the FL pulse prop-.
agation tlme tp for the partlcular length L of delay line used. Different ve- §
locities are selected by varying the length L of the delay line, Fof a given
coincidence circuit resolution time ngood resolution in part:cle velocity v
requires large distances d. On the other hand,‘thé sblid anglé factor causes

the counting rate to fall off essentiaily as the inverse square of the distance d.

LG
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?hgs, sucp a veloeity selector is most useful:whep a large flux of particles ex-
ists. For a given velocity resolution the spacing d between the phosphors can
be decreased as the resolving time.of the eoincidence“circuit is'decrease@ob
A_llmitlng factor on thelperfo:mance“of the velocity selector is the ”@ead
time",lwhich is defined‘here as the lepgph of time that elapses between responses
gf the ceunter to successive pulseso.'Variations in output pulse amplitudes give
;iée_to variations.in‘the_time'that isirequiped for‘the pulse amplitude to decay
below a certain value, such.as V¥, See Figure 2q‘ The time for the pulse ampli-~
tude to decay belowvﬁhe partlcular.value‘V¥, which will allow the counter to
respond to another pulse, is a measure.of the “dead'time“ of the counter, Thu39
large fdead tlmes" (sucn as FL) are assoc1ated with large amplltude pulses and

small “dead'times" (ts) are associated with‘small amplitude pulseso

~pulse, large

\pulse, small

Figure 2

) AAtransmission'line type pulse duration limiter is used in or&ef to minimize
"dead ‘time", ngh 1mpedance (200 ohm) cable has been used to limit the pulses
to less than 5 x 10 =9 8€Co Too, a pulse amplitude 11m1ter feature is incorpo-
rated as a grid cutoff characterlstic in the vacuum tube, An "adder" circuit is

another feature where two short (5 x lO =9 sec ) pulses from two photomultlpllers

.can be added ‘without noticeable bfoadehing_by connecting together the plates of

" the double triode. The use of large area counters (4 in. x 6 in.) at speeds of
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5x 10f9 sec, have been euccessfullj tested, S

This equipment has been deVeleped to facilitaﬁe the'study of the réaetipn'
¥ #B == 7 # p, where the total variation in proton angle is about 7.5° for photon
~eﬁe;gies from 200 Mev to 1000 Mev, In order to disc_z'-imina;ce ‘against the large
' eleeﬁreg:backgfound at the synchrotron by eoﬁnting pion—proton'coiheidenees'at‘
a time'efter an rf beam puise when the electron backgrognd has subsided;'then
the .following conditions must be satisfied:

"l. The time of fllght of protons from the target to the proton counter
must be less than the périod of the rf 0501llator of the Berkeley synchrotrons
(1:;f: = 2.2 x 1078 sec,

2, The difference in the time of.arrival~of pfotons and electrons ap the
proton counter must be larger fhan the "dead time" 7& of the bounfero That is,
t_ - te)""d: 5 x 109 sec, -

P
where t_ = time of flight of proﬁons'from target to proton counter,

Y
té = time of flight of electrons from terget to proton counter,

3. The difference in time of flight between protons and pions should be
greater than the resolution‘time'ef the coincidence ‘detector, and also should
be approximately equal to or greater than onenﬁalf'the period of an rf cycle bee
cause one would expect ﬁhat the backgfound is emallest somewhere in the middle

of an rf period, That is,

T<1x 1o=‘8 secoﬁj;bfo/z £ tp

= t’h'(_ Troi‘,z 2.1 x 10=8 sec,
where tp = time of flight of protone from target to proton counter,

t,. = time of fllght of pions from target to proton counter,

o
T = resolving tlme of 001ncidence detector (5 x 1O=9 seco here)o
x}f <= period of rf osclllator of Berkeley synchrotron.

These conditions can be satisfled to varylng degrees 1f the distance of

the proton counter from the target is anywhere from about 80 cm to 160 cm. The

o~
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larggr thg Qistance'the Better.these conditions will be satisfied. 'However,

on the other hand, the smaller the distance‘the'less will these requirements re-
duce the counting rate since then solid angle would be preserved by using larger
area counters and the dispersion in the difference in the time of flight between

protons and pions would be minimized.
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