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38 R.P Feynman et al. [ Large transverse momenta

10!
¢ prp=h;+h*+X ﬂ"_-ﬂl' i

We104 GoV pr(hy)=40 |
B, -
10° k. ¢ i o]

=90%, and p| [tngger] 4.0 GeV/e from
tl..nm_'. model, The upper fipure 5huws the single-particle (#0) trlggcr results plotted versus
= —p, 0o (a0} and the jet trigger plotted versiis 2= Py (b2} py(jet) (see table 1). In the
lc-wcr figure, we plot both versus 2y, where for the jet tngger 2y = z, but for the single-particle
tngper 2y = {23 2p. The away hadrons are integrated over all rapadity ¥ and [180° — @) = 45°
and the theory s calculated using (k by g = 500 MeV. 8 hy = rl, xhy = et
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FFF Nucl.Phys. B128(1977) 1-65

“There is a simple relationship
between experiments done with
single-particle triggers and those
performed with jet triggers. The
only difference in the opposite
side correlation is due to the fact
that the ‘quark’, from which a
single-particle trigger came,
always has a higher p, than the
trigger (by factor 1/z,;,). The
away-side correlations for a
single-particle trigger at p, should
be roughly the same as the away
side correlations for a jet trigger at
P, (jet): p, (single particle)/

<Zyi>"-
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P. Darriulat, et al, Nucl.Phys. B107 (1976) 429-456
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Figure 21 Jet fragmentation functions measured in different processes : v-p interactions (open
triangles, Van der Welde 1979); ¢ e annihilations (solid line, Hanson ¢t al 1975); and pp
collisions (full circles C8, pr < 6 Ge¥/e, open circles CS, pr > 6 GeV/e, full squares CCOR, py
= 5 GeV/c, open squares CCOR, pr = 7 GeV/e).
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Figure 19 The slopes b obtained from exponential fits to the jet fragmentation function in the
interval 0.2 < z < 0.8 in e*e” annihilation (full circles) and LPTH data of the BS
Collaboration {open circles).

Figures from P. Darriulat, ARNPS 30 (1980)
159-210 showing that Jet fragmentation
functions in vp, ete- and pp (CCOR) are the
same with the same dependence of b

TN L)

(exponential slope) on “§
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2: d?0

T S r) x Di()
— = —
dpr,dz, LTV TR g,

Prob. that you make a jet
with Pr, which fragments
to a 7t with z=p/p,,

do A Zn 1
! (.~ — A /oA o q t
Zg(th) = PTt fq(th) T dh - an—1 = A —
th th pr;
dO_?T /] /A q q Prob. that away jet with py,
~ — q ( ) ;| ( ;| a) fragments to a st with
dpridzydz, 2,=Pr/Pra
- Pra  PTra  ZtPTa
a — A — A A~ T A
Pra  ThPTt  ThPTt
> Appears to be
do - = — 1 Y/ (EE)DQ ( )DQ‘ ( tPTa sensitive to away
(D dp’ft,d Zt dp’fa ThPTt d Zt T hPTt jet Frag. Fn.
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Following FFF and CCOR PLB97(1980)163-168 we were trying to
measure the net transverse momentum of the di-jet (V2 x <k>)

ze(kr,xn)) / (k 1 ‘ _prn. . _ b
< (%l ('l‘jT) T ) T> - g <pgut> T <]%1)> (1 + 3?;‘1) Lh Th =

* J1 18 parton fragmentation transverse momentum
* k; 18 transverse momentum of a parton in a proton (2 protons)
Xg=-pr*pr/Iprl* represents away jet fragmentation z

® Pout 18 COmponent of away p, perpendicular to trigger pr,

* We needed <z> to solve for k. Tried to get it from x dist.
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After many convergence difficulties, Jan Rak gets desperate and tries two vastly different frag.
Functions=>No effect on calculated xg distributions---Mike, can you check this analytically?!
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do . | | 2 DTa
— — v (P pa(z)pe (2
dpridzdpra Thprt %4 ThpTs

Take: D(z) = B exp(—b2) Z:.Fq(th) _ A(DTt)_(n_lj

- -

1 1
d m BZ 4 hPTt a
0 —" = / " dzy 2 exp —bz (1 + Ll
dpridpra I'n P, LhPT+
do .
- p” - dztz”’ 2 exp —bz,
t T rT

Using: F(a, I) = / - Lot dt  Where I'(a,0)= ['(a)=(a-1) T'(a)
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d*o,  T'(n)B*> A 1
dpredpra b @y ph, (14 £Z)n

dor I'(n—1) AB

n—1

det bn— 1 th

dP- B(n—1) 1 1
~ (n ) _ S - (42)
dea, DT prt L'h ( + thTt)
In the collinear limit, where pro=xrpr: :
dP B(n—-1) 1 1
d jr ~ (nb ) et TE \n (43)
LB PTt h (1 + Th )

Where B/b=<m>=b 1s the mean charged multiplicity in the jet

@%* Office of C ,
O 4 Science BROOKHRVEN Why x_ distributions don’t... P \>:\—EN| X M.J. Tannenbaum 12/29



* The only dependence on the fragmentation function is in the
normalization constant B/b which equals <m>, the mean multiplicity
in the away jet from the integral of the fragmentation function.

The dominant term in the xg distribution is the Hagedorn function
1/(1+zg/Zh)"™ so that at fixed py, the xg distribution is predominantly
a function only of xg and thus exhibits xg scaling, as observed.

The reason that the xg distribution is not sensitive to the shape of the
fragmentation function is that the integral over z, in (1, 2) for fixed pr,
and pr, is actually an integral over jet transverse momentum Pt .
However since the trigger and away jets are always roughly equal and
opposite in transverse momentum (in p+p), integrating over pr.,
simultaneously integrates over pr,. The integral is over z,, which
appears 1n both trigger and away side fragmentation functions in (1).
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Part 11

Discussion
Application
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d P 1 1
~ (m)(n — 1)

dIE Pt

—pr, cosA¢ _ pr, 3 . pT,
Pty PT; ﬁTt

measured Ratio of jet transverse momenta
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’ Norm (data) Norm fit  hatx_h
Data*0.6  Fit*0.500 1.300
Data*0.6  Fit*0.350 1.200
Data*0.6  Fit*0.300 0.850
Can still fit, but curves too flat x,>1, but still decreases with increasing centrality
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PHENIX, PRC 73, 054903 (2006)
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 Beautiful p+p and dAu results with pTt in STAR punchthrough

range.
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* Nice “fit’ of 1/(1+y)"=8lwith T = Zp, Y to PHENIX hep-ex/0605039
and PRC73; and STAR PRLO95 x distributions. But STAR nucl-
ex/0604018 d+Au much flatter than PHENIX d+Au PRC73,054903
(20006)

* Both STAR Au+Au measurements show a decrease 1n the ratio of the
transverse momentum of the away jet relative to the trigger jet with
increasing centrality. For both data sets X, decreases by a factor of ~2
from p+p (dAu) to Au+Au central collisions. Much more info than I, ,.

*New STAR “punchthrough’ data has much too flat shape, an apparent
sharp break, and disagrees in normalization with STAR PRL9S5.

* Comparison of two STAR data sets would benefit by going lower in p,
(zp) for the data of nucl-ex/0604018 to see whether slope 1s really
steeper at low zp, with dramatic break and (unreasonable in my opinion)
flattening of the z distribution for z; = 0.5
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