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We propose to use the CERN-IEDP BOSON SPECTROMETER for a study

of K p interactions at 40 GeV/c.

From preliminary d

o

ta taken so far (see Fig. 6) we extra-

polate that in a proposed 25 days of running the following

[Fo]

data will be obtained:

* - X -
1) A K mass-spectrum in K ppK containing 170,000 in-

elastic events {after all cuts) in the mass interval

0-3.5 GeV.

2) 20,000 events of the type K"p+K"ﬂ_ﬂ*p fully measured
*
and suited for a partial-wave aunalvsis (Q, K (1400),
I, meson) .

Details aboult this channel are describea below.

(S8
—

As a byproduct we obtain simultaneously the elastic
gscattering of K"p (150,000 events after all cuts) and
ﬁp (70,000 events) for momentum transfers down to

t min= O.u4d (Gev/c)z. Since t min is the same as in
the recent ISR experiments on pp elastic scattering

the pp data would be of special iuccrest for compariscn.

Two runs of 50 IHEP shif
the pericd Jarnuary-March 1972. Full supoort has been offered

by IBEP.



+ 1
The K 1 7 channel:

We »ropose to investicate the X 7 7 system at 40 GeV/c inciden
e o

momentum in the reaction
Kp»>Xmmp

with the CIBS (CERN-IHEP Rosonspectrometer) at Sexrpukhov. For
20,000 fitted events, necessary to perform a partial wave ana-
lysis of the Kum system, we would need 2% days of machine-time,
starting January 1972. For this experiment no modification to
the experimental setup presently installed in the channel 4B

is necessary.

During the last year the CERN~IHEP Bosonspectrometer (CIBS)

y

(fig. 1) has acquired data on the reaction

o

TP > p + missing mass

at 25 and 40 GeV/c incident wmomentum. Tohe mass spectrum from

O to 4.5 GeV has been systematically investigated. While no
narrow high-mass resonance has been observed within the statis-
tical sensitivity of 1 standard deviation per microbarn (£ig.2),
we do Observe strong structure in the low mass (A1 - A3) reqgiorn.
Using the forward magnetic spectrometer 20,000 fitted events

cerresponding co the reaction

were obtained out of 450.000 rew iriggers taken at 40 GeV/c in-
cident meomentum. The preliminary analysis of the data has viel-

ded the following results :



£

The contribution of the different partial waves to the 3 7-

spectrum (fig. 3) has been determined using a method develo-
Uy ) o
(]

.

-

ped at the University of Illinois and adopted to this expe-

EAY
. . . s ey 5 R
riment during this summer at CERN . Compared to the Dalitz-

plot analysis, this methcd has the advantacge that the macnitu-
de and puaiﬂ of interference between states of different spin
parity (J') can be determined. Thus the resonance interpreta-
tion of bumps found in a particular partial wave can be checked
directly by determining the variation of its phase relative to

a non-resonating amplitude. Fig. 4 shows an Argand diagram for
the 2+ amplitude. The phase of the 2+ amplitude is measured
relative to the l+ amplitude and shows the expected behaviour
for the 2+ phase resonating arcund 1i.: GeV at the A?wme SON mass.
Furthermore . amount and phase of interference gives clues fo3
an understandang of the production mechanism of different guasi-

particles.

Our present data indicate that production dencily matrices and

decey amplitudes al 40 GeV/c¢ are very similar to the ones deri-—

(2)

ved at lower enerqy by bubble-chamber evperiments . The hi-
gher statistics of our experiment however should allow us to

aiswer open guections,; e.g. whether the 53 is a resonance or not.

*) The cross section for the 37 system 1is written

do « ¥p , MM _*
o Pab "a b

where °.b is the density matrix between the states a, b ard

Ma' Mb are the amplitudes for the decay into 3w's. The amylitu-
des are calculated under the assumption that the 3m-system de-

csys via a dipion system (e.g. em, eou, fm). In contrast tc¢ the

usual Palitz-plot or angular diccribution analysis, the distri-
bution of the events is fitted simultaneously in decay andles

and Dalitz-plot variables.



f the apparatus (fig. 5) is good (~ 20%) and
a

a o
sufficicntly well understood so that reliable corrections c

The results obtained so far in the 3wn-channel strongly sucaest
that we should also study with the CIBS the reaction K n -
K“ﬂmﬁ+p in the K#7 mass region below 2 GeV. Due to the lack of
sufficient data in bubble chamber experiments an investigation
similar to our 3r~analysis has not been feasible in the Kmi-
channel until now. The problems we want to study are the pro-

duction and resonance interpretation of che Q, K¥# (1400) and

-1, are assuvmed O

)

IL~mesons. Since the A ~Q, AZ—K** (1L4C0) and AJ
belong to the same QL3~non »ts it is ol special interest to com-
pare the 3m~-gpectrum with the KrT-spec.runm at the same inci-
dent energy.
The best bubble-chamber experiment (3) yvielded &,10C fitted
events of the reaction K p = Kwﬂ—ﬂ+p 650 of which have been

ssigned to the L-meson. Using the CIBS we should be able to
get 1500-3000 "L-mesons" out of a sample ¢f 500,000 raw trig-
gers. This will be sufficient to answer the questions about
spin, phase behaviour and possibly difterent decay medes of the
L-meson bump.

. *)

From tests during previous runs wve kuow that the exveriment

can run at a rate of at least 3 kaon-triggers per burst, sO

*) Fig. 6 shcws the K¥* mass-spectrum obtained as a byproduct
during the previcus runs (25 GeV/c) without special trigger. The

strong enhancement seen in the 1400 MeV region would be one of

the subjects of the detailed study pr oposed here.



500,000 raw-triccers

that 25 davs of runninag time should yvield 500,
and 20,000 events in the final state ®om W+. This is sufficient
to perform the partial wave analysis described above. On the ba-
¢is of the measurement errors

ween K and m in the kinematic fit should he abouit 20%. This

oN)

estimate is confirmed by an analysis of 2,000 evenis of the type
ﬂnp - pﬂ“K+Kn, where there exists the same probhlem. For the
partial wave analyvsis the effect of these events can be studied
by cutting out the ambiguous events and confining +the inte-
graticn over phase space to the unambiguous region when cal-

culating the decay amplitudes.

For this yun ne change to the experiment is necessary.
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Fig. 2 : X -massspectrum obtained at 40 GeV/c in the reaction
TP o pX The momerncum transfer region is
- L2
0.18 < t < 0.35 (GeV/c) ™.

Fig. 3 : Contributions of the different partial waves to the
3m-mass spectrum. Following states are assuned to conw
tribute :

23°M, = 070 F1to v 271+ 270
= ’ . ) a4 A - .
g (S+P) (5 -P) D (S+P)
. RS . .

Fig. 4 : Argand diagram for the 2 wave in the region of th
Az“TP"OﬂuU e, The prasc of the 2 -ampliitude is mec
sured relative to the 1 anplitude.

Fig. 5 : Efficiency for the magnetic ctrometer tﬂ detect

all ion mp > MWW ﬂ P

40 GeV/c.

2r-mesons in the react at

In this greph the geomotrical accevtanc

and the sparkchamber and recowr “truction cfficiency
is included.
Fig. 6 : Missing mass spectrum in the resaction K p 2 p + missing

mass obtained at 25 GeV/c in the momentum transfer
. ~ 2 . R
region 0.1C < t < 0.35 (CeV/c)”. The arrows indicate
the masses of the elastic peak, the K*(8%0), the K#** (1420:

and the L(1770)-mesons.



FRISIRATCR

—~rre

Ll

T A

oo

(o

CIOGTWALE




“~ o~ e
o L, e Py

|“11

b

PR, s
L Rt PR AR

bowlad

PTG

—~ i
. = M
R e
. s
- 1
N !
—_— P
- P
[l [
— - £
~ . i
- e
[op)] 1
P i
& i
— TR
oS i
f—
e
~
ll\h
' =
— >
e
-
-
—
o
e
-
-z
- \l
-
o 14
Sa— N
—e T &
T — — _
———
— .
e — e X
—— !
e e '

Sy e g

= TR P e S Y
') - - e 1Y Pl e b



\
e v ¢ .
r..,.. ~., / N v
i - . 7 oy
. 5 o
. - . - N N oot
; R ; ° .. -
. O ) i . )
- N { o oo 0. L
- : B : Dt -~ s :
. . ] . O
H [ . o~ — w
4 . i 35 % : -
- o . - i ™ ~ ;
. ; § -
- e o ;- ¥ L
D 3 S 3 T, .
~. Ve 5 /i/xﬂ B 3
o T,
. — -
e : ) o
v - -
.
i TN L ;
H AN .- i
; .
13 .
3 :
~ - o
N
.
“ 3 : e B
‘ H !
P - it : o —
v Py 8
H 3
. o t
- g ¥
. .
. .
; P
- N v )
. —
- R
O ~ P oo
- . .
sy - B
e N 7,
-~ e ., - .
= Fam® . p -
o o ; :
—_ . . ;
. - - et e S B
H [ e e :
; - —TTe ) - - :
3 r . e
- 4 4
. - R R
i LT = - .
- - v e
o .
- R - e e Pt .
\ e T N N
N T
y e et e T
DU rieas ek 1 i
T JUSNPEEER S,
e ——
&N R
[ . —n -— L
¥ - N — : -
. ———— o B P
- — ‘ N
- v N : o
., ot »
e
4 N
‘
. - RIS N — I em . ©omckenr e o -
~ o ST -
O LoJ s
N i .
nl..‘ )\ §
P S
LA :
- — oy 7
JR——
= G~ 7 o .
- " ; ; -
" - N K ;




o e e ey atr st & o srms e+ ek Pt T A St o A0 o e s 4 b £l et PR 18 B Sl P Gt Mt W g T W T AL S e Ao e ime

~—
N o
o g i
s i tis
;“.. . ~.
LE— \\ ! Illl!l.'-lllrj/ & !m
N Y [ ey -
~ s ,. ™~ -
0 [ ~
yd ! A ~
. 4 ! W AN
s H Pl .
ey i H H L -
S o ; i
Y 4

.
v ///rr fl\ Yy
WP hatS 3
« r'll - A
‘. v T -
. <2
- e
il .

o
wd®




f
W
f

N
¥
o

e

¢ ‘. .
i - L
i - o
i H T
. i S
£ s . v
i 1
: .
k o R T
H e w —
4 - - ——— .
i i §
i

.

A .\
i -
N : PR
' - q

A
i .. o -
8 BN . e~ ]
oo N
: (o s
R -

: ~ e G ;
i I's N .
B ~.
i § o
: wl./ 0t s
§ [ —
; 3
: ——

;
L
i

LR YF2RY
s

()




<e s
- ¢ - -
B e
PR
" i
-

—~
e
. e
I

s g 61 1 - '
S . .
- PN
- el e
= — -
H
| SR N
Ml s v
!
[S—
~ [ A,
H P
- e N . N AT AYA
Ny BV k.,...\./v. et
— 7 - v
S g g P g S U OO VNS U SO —— e G




	
	
	
	
	
	
	
	
	
	
	
	
	
	

