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ABSTRAGT 

Absorption cross sections of n*, K+, p and ; have 

been measured on targets of Lf. C, Al, Cu. Sn and pb ,IC 60. 

ZOO. and 280 GeV/c. 
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We have measured absorption &OS. sections of T*, K*, p and F 

on lithium. carbon, aluminum, copper. tin. and lead at 60, 200, and 280 

GCVIC. Ihe data were takes, usi,,g the sane equipment as for measurewnta 

of total cross sectiona on hydrogen and deuterium. and experimental 

detaila have been described elsewhere.' The major difference far this 

experiment was to reduce the distance from the targets to the trans- 

alasion counters in order to obtain the larger solid angles required for 

absorption measur-nts on nuclei. Several measurements of absorption 

CIOS~ sections have been carried out previously at lover momenta, 2-5 

with the most exteamiva being those obtained at Ser&hoo between 7 and 

60 GeVlc.3'4 

The targets used in this experiment all had a thickness of opproxi- 

utely 0.2 absorption lengths. Typical examples of the partial cross 

sections obtained from the individual transmission counters are shown 

in Fig. 1 as a foraction of ti, where ti is the square of the maxi- 

4-ntum transfer detected by the i th trnnsmiasion counter. we follow 

prcsious cxpcrinnts 3-5 in obtaining the absorption cross section Ua by 

extrapolating the partial cross sectiona 0(ti) measured in the range 

0.1 < -t < 0.25 (C~V/C)~ to t - 0 using the expression 

a(t%) - aa exp(Ati) ; 

this form gives a good fit to the data in the ti range used. Tile t1 

range q easured here is considerably lcrger than in previous experimenta, 

and ye see that for ;ti larger than 0.25 such a simple form would mot be 

adequate to describe the data. 
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At mall values of -tl, the partial erosa sections rise due to 

bulomb scattering. coherent scattering from the whole nucleus. end 

"quasi-elastic" scattering from individual nucleons in the nucleus. The 

first tw affect partial Eros9 Bcction. only at values of -ti smaller 

than 0.1; the quasi-elastic scattering is lastly at smaller -ti values, 

but . correction has to be made to the Individual partial cross sections 

to .ccc.unt for the remainder. as sham in Fig. 1. The correction is 

calculated using the empirical expression of Bellettini et 01; 6 *ltlwugh 

this was derived for light nuclei only and there are questions about its 

form. ' we have used it here since in the region of our fit the correction 

to .ny data point Is always less than 5%. In calculating the correction, 

the required data on hadron-nucleon elastic scattering were taken from 

Ayrcs et al.' our final result, 0.. IS 

9 - =tota1 
-a 

cohereat nucleus - oquasi-$?lastic * 

Ictc that in previous experiments on absorption cross sections. the 

correction for quasi-elastic scatterinmg has mot always been made. 

Statistical errors in our absorption cross sections were generally 

less than *II; ve have added 4~ quadrature an estimated systematic error 

of t3Z to accour.t for uncertainty in the extrapolation procedure. ,mccr- 

tainty in the DUOO contamination of the plon and kmn beams. uncerta,lx,tiea 

in the target densities, and uncertainties in the quasi-elastic scattering 

correction. 

Our results for Ua are given in Table I. end some of the data .rc 

shown in FQ. 2. together with results from Refs. 3 and 4. We can uke 

the following observations: 
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(1) At 60 CUP/C, we cm compare our data with those of Refs. 3 

and 4. In general, the agreement for heavy nuclei is good; for the light 

nlrclel. there is .greemmt for some ineidmt particles and disagreement 

for others, with the data of Refs. 3 and 4 being up'to 142 larger than 

Our‘. UC know of no reason for this discrepancy. 

(2) Aa at lower rmmnta, the data far any given incident particle 

and momntum were found to be well fitted b,y the expression 

u,(A) - ‘Jo f I 

where A Is the atomic weight of the target nucleus. some examples of 

this .re shown in Pig. 3, and the fitted values of the prraaeters U. and 

0 .re given in Table I. 

(3) Nl of the absorption cross auctions .fe close to oomentum 

independent over the r‘uge 60 to 260 CeV/c. a; .eea in Fig. 2, but almost 

.ll Aow Borne mall momaltum VariQtlon. The pararcters 0, and a. ehav 

-turn dependence; for all incident particles except antiprotons, the 

..lue of a0 increases by up to 10% as the mmentum increases from 60 to 

280 O&‘/c. with the largest increase for K+. For antiprotons, a, deereames 

with increasing DOmevJtum. Thiabehsvior ie similar to that of the car- 

responding hadrobproton total sections. In Pi& 4, for each particle 

mad -ntm. we plot the value of 0. a~afnat the correspotiding hadron- 

proton total er0sa section ah;1 we see that 0, rises monotonically with 

Oh. Nso in Fig. 4 we shov 0 aa a function of oh; the data are consistent 

with 0 rpproaehing 2/3 for large values of Oh as wuld be expected for .n 

op*que nucleus. 
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(4) Absorption cross sections for n+ and X- are almost equal. as 

ie expected from charge symmetry and the closenss of the 2 p total cro*s 

sectioas. 

(5) It !JAS been noted previously that the multiple Mattering 

mdel of Glauber' gives a goad description of the interaction of high 

energy !%admns in mxclear matter, and can be used to relate absorption 

cross sections IO nuclei to the corresponding hadron-nucleon total crosl) 

l cctious.~Jo A prelimi~ry comparison using this set of absorption 

cross section data and our hadron total CIOS(L sectioasl also shmm 

utfsfactory *greement. 11 

We riah to thank I.. W. Joace for many useful conversations on 

abwrption cross sectiona, and the staff of the Fermilab &aon L&oratory 

for their *~sistance. 
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Fig. I. Examples of partial cross sections obtained in this experiment. The open circles 
are the experimental data: the closed circles are the data after applying the correction 
for quasi-elastic scattering. The range used in the extrapolation, and the fits obtained, 
are also shown. 
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pro. 2. Some results from thin expetyiment, together with data from Refs. 3 and 4. 
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Fig. 3. Some results from this experiment as a function of atomic weight. 
Fits to the form oa (A, i 04~ are shown. 


