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It 19 dell d""Y LtIdC hard interactions in pp or 
pp CUlilSi"11S dre ClOmirldtea by yq (C'P qq, in L"t? 
EOllO~l"~ we make no explicit ailtinctio" between q 
ana q) BcaLt.ePing at tlign XT and by gg ScaLterin~ at 
iu x . Tr,lS IS a con5equence Of tile quark structure 
fu"Cr on T oe,ng naPdeP rtlan the glue" one. Althaugn 
i"i5 allows a SLPai~tltfOPYard method to Obtain 
enri~nra samples of quark and glum jets separateiy, 
L"t3Pe is not very much t3 be leaPned From comparing 
ttlet3e samples: the jets ape of aifferent energy, at 
differanL ilard scattering P' sxiles tuittl related 
prcdems Of dlfrerenr. ln‘tlal am final state parton 
CdSCadeS~ and wit" aiffePe"Z efficiencies in iSOhli"r. 
t!le hitgl-pT Jet5 from tnr lou-pT "beam jet 
baCK~POUnd". 

Instem we propose to Study intermediate XT’ 
wnere qg-scatwring aominates. For mia PPcJCBS9 we 
tnen nd”e d q Jet on one side aId a g jet on tiie 
Other, ml” CnardCtePizeU by rtle 5ame i’ arm x Xiit? 
Ill OPOBP to disti”g”13h me q from me g we not 2 that, 
for- events were me two Inreractr”~ partons nave 
llnequa1 energy fract.io”s x, me one vitn laPgeP x is 
lluely to t’e tne quark. becauSe Of tne airference in 
StPUCtuPe r-unctions notrll atxwe. Flrtner, the hard 
SCdLLWi”8 CPOS3 section IS yea&ed fOP small t, 
i. e. fOPYdPd scattering, SUCtl that also in the final 
sLdt,e tne q jet I3 nast likely the one with largest x 
value. 

FOP tne 3ubsequenL kinematrcs we assume incoming 
pdrrore 1 and 2 with momenta (in units Of /S/Z) x, ana 
XI LiirecteLi along the * z axis. vim + z dePi”ed S”Ctl 
m*t x, > X2. The out~oi”~ parrons 3 an* 4 then ha”‘2 
lo”giL”ai”al mmnentun components XSL and XbL, WlLtl 
laaelling S”Ch mat x,L > x.L. Emtn yaPto”S “UZ 
calopensarln~ tlla”S”ePSe mOme”La XT, sum tnat 
parton energies ape &(iW” by r,,: - X,L,* 1 l x 2 
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FIG 1. Trld dinematics Of a typical q& 5CdttePi"g 
event. 

me Kinematics is illuSr.Paied in Firi. 1, Lmelled for 
the aesired case *he" parton 1 d"d 3 is a '2 an* 2 ana 
4 a g. 

TO enricn ine OeSiPrd.*i"ematical CO"fl&UP?.~io"S, 
a numoer Of CUtA i3 req"iPed. A CUL I" XT is use'3 
both to ensure mat the SCdttePing is a hard one d"O 
that the higo-+ jets come 0°C at angles not Loo close 
to the oeam jets. ii= 340 CeV this mkes xT>O.l d 
realistic limit. at i?igner energies it uo"Ia be 
advantageous to use even smaller XT. 

(x,-x2)(x3L-x4L) = (x3L+ x4L)(x3L-xuL). 

(31 
2 2 22 

= x3L- XOL = x3-x4 

some Pe9”lt.s ape quoted in Table 1. I” addition to 
me total CPOSS *eCtlon (1 expected FOP me &!iYml x 
an* x,%.~ cuts, we IJive the relative composlrio” 0 T 
qq, qg an* gg final stab? partons, the prabaollily Of 
correc~iy identifying the q jet in qg scarterlng 
(p(hard 9)). an* the pmbab‘liry or what. we label d3 
the ~~q~~ dnd the “gn jet really being a q one (It being 
a g one in the re9t or me cases,. i. e. where alsO 
contamination from qq ano gg final state3 are 
iWi”d&. It, is me dirference beLYeen the latter two 
numbers which cells us ho” good a given set Of cuts 
really is. 



AS we see, a smaller XT CUE favors ,g scacrering. 
SUL the amllLlOlla1 CUL In x,ki.z bPi"@ up the qa 
l-a12 dp.lll. A130, for ;iwd x,%.2 cur,, eveIlL witn 
lOUW XT coPre9po!ld3 ta a larger diffrPr"Ce in t 
values between PorYdPd and bacward v2 SCaLLZPi"g, 
suin chat Lne pasS;blllty oc correctly idenrlfying me 
q jet i3 IaPgeP. ir. 19 is tnerefOre advantageaus to 
~"0058 x. small d"d x,~-x*~ carresponaing1y large. 
pravlaed ne LleteCLOP 19 able to do a gma Job for z 
,"‘I5 OOW" to polar angei3 w-zxT. 

*t present energies we naYe applied tnis method 
:* tne St*dy Of quarv and glue" jet fragmentation 
art-ferences. Here ine "Al COllaPOPaClOn "8.3 publisned 
a camparlso"~ Drtwren I~s-(gluo"-d"mi"ated) tiign-p 
Jet, saalp1e and tna TRSSU e e e"e"ts.concluding rd 
q"drK and g;uan Jet.9 seem LO have very similar 
lo"&iLdi"al fragmentation functions. mere are, 
noue"eP, many uncertainties in SUCh a comparison. me 
dmwnr. of qudru jers in the UAl data is not negli8jible 
(almost 30; quark jets for xT>O.l. see Table 1). mere 
are slgnlficant 3taLlstical WroPs at large 7. and, 
nest imparLanrly. wereas tne total in energy is k"OY" 
in the TASS0 case, J&l il EOPCed to aerePmine the jet 
e"Wdy eYe"L by eYe"f. since tna rra((menr.ation 
fu"Cti0" is steeply falling. one is very sensirive LO 
err0~3 in the jet energy and nence the z xale. Even 
if tne paPtO" energies are corrrct1y reconstructed in 
tne mean. fluCt"ation* Lend to Pais the fPagme"tdLio" 
f""Ction at large z. FUPZheP, COrreCtlo" are 
r"ael-dapende"L, both to Yhetner independent OP string 
rrag'"e"tatio" is used ana to wtletner ir was assumed 
inat ljlU0" equals quam in the first place. 

iilih me metnoa proposed amYe, and explicitly 
Asing tne COnJtralnt Lh2.L tne total transverse 
mmrnwm has to vanish. any err0~9 in jet energy 
'leterolnatlons cancel e"e"L by event. me ratio Of 
fragmentation functions fw the "9" to tne "a" jet 
Jample tnus provldrs a se"siLi"e rest wnetner ghmn 
Peally equals qua?*. I" Fig. 2 we illustrate tne 
r-es"115 &mined l-or C"l3 rati' for t,,e zvo caae.¶ Of 
inaepen*ent fragmntatlo" WitA &luon-q"ark an* OP LU"c3 
StPlnd fPd~:nenLdtlOn', in which case me glum jet is 
much Softer (the glue" energy being Shared by two 
sLr,ng pieces canipareo to Only one r-or a quark). 
Indeed the ratio comes Ollt. close to 1 in me former 
case, and falis vitn z in Lhe latter one. 
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FIG *. Ratio Of "6" to "q" fPagme"iaZion 
Puncrions for 3trxngs (brosas) and g-q (circles). 
uim cashed lines waun bOLtI to guise me eye and to 
reflect tneo~etic2.l prejsidice. 

*t ssc energies, the sa,ne method could be *se* to 
explicitly compare jet ~~b4t~~~~~re. i. e. the 
expecrea differences in quwI( ana glum initiaLed 
PaPtOn cascades. me main Virtue above many Other 
inertlo*s pmposed to "fL3"O"P r*g" jer,s i3 trdt. it 
makes no assumption as to mat. way a dive" jer 
Pragmented, S"Ch that no bias is introouced in Lk 
stu*y Of jet properties. 
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RESULTS FOR C&K-HOFFMANN-REYA STRUCTURE FUNCTION 

PROCESS 
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540 Ce” pp 
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pthard q)(S) 63 78 

P(“q”.q)(g) 34 52 

pPg%l)(l) 24 27 

79 38 

20 22 

51 57 

*9 2, 

a4 89 

62 72 

28 28 

0.86 

8 

32 

60 

65 

29 

19 

40 T-2” pp 
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