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BREMSSTRAIILUNG MODEL FOR GLUON POLARIZATION

There are several "models” for the spin-weighted gluon density, AG(x,t). However, it
is worthwhile to present here another approach to modelling this distribution because the
arguments involved are instrugtive on a couple of levels. This dynamic approach takes seriously
the results of the nonrelativistic quark model for the hadronic spectrum and eddresses the
question of how these resulls constrain parton spin densities at low values of Q°. It also
explicitly embodies the constituent-counting rule predictions at large »,

The model is defined by taking as input the Q° stability of the gluon polarization
asymmelry,

bt (A ) =0 whoe ALY = AGKEV/ Gert)

and assuming that this stability holds in a region where the Altarclli-Parisi evolution aquations
are valid. The shape of the Q° independent asymmeiry, 4%(x ), is determined by the "measured”
distributions , q (x,0), A q(xl) and G (1)
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We call this a Bremssgtrahlung mode! because, at large x, it 15 equivalent to the assumption that
intrinsic gluonic degrocs of freedom are absent so that gluons are "radiated" from valence quarks.
It extends the Close-Sivers perturbative Bremsstrahlung model 1o other values of x with a
minimum of additional dynamical assumptions. The modcl can be solved recursively by
Newton's method

=]
=1 ! L]
K= Rgsy  Ape) = SR¥Lq (¥, - 6 e
Teq@q Eeu_&:n% + T © G
At low x where gluon densities dominate the requirement of Q° indgpendence for the asymmetry

corresponds to self-similarity of the fractal structure of the branching in terms of spin content.
It therefore provides a "natural” extrapolation to small x

51



Jartons

-:-'!'F

Rowvigited

w Proton structwre w
Picture of proton at rest clouded.
by relativistic motion of constrtuents

Troneverse
E N mgtion of
constituents
n “MM“ '09 :
l?’ ; Lorentz contraction
.t gordua s

If we want to take a snapshot
of the proton it helps to ok in
infinite momentum frame

This is the start of the parton
model



1:.1111. nonfn.la'l'tmhc

quark, mode!

Py any objective measure . ong

of the most successtul apf_\m;cbté_t:om
hadron spin structure (q" hPF\tﬁ;‘.\;;
The gpin ¢ flavor degrees of
freedom of low- lying hadrons are
well - described oy the rastricted basis
Qx@ {masonsg
Qi @;Qx imngonsjé
P guger ¢ N.Tegur (PE__LS_,Q.S?,H‘T?)
" Jhe first major dagree-of -freedom
problem is the absen of ony ggn oF glum -
dogras of freedom im ke low-\ying spachruu’




T, Brons. Mods! ¥ Condibin
%(Dn@‘)t A%] =0 |

The approvmate stabilily of e
Tmrﬁ. asy mmetry o

A = 29/

wl‘lh &?‘ L:"m"t.uf} ' M Om d 'Hu Q‘J:‘:"M&Ln f"i

j Ll _‘{ E‘] ‘r! L""“‘: - ‘i.l—l Il-{"'"J'-' llj‘(" I-II\I EJ Fl(j:r'!l Jﬂlt
;_1_1_L1;.11,i:~4::-. ’H"‘“:L

Y (6™ [a%] . Gna;-taee’a &
Spin S'hbl'plﬁ

calae’-a¢6’f=0

2GLA P AT !u{.’lb} L.t[ L CzL 1CNS

ﬁ.:(x) _ aaje 8q + 6?.,,@(&@*8)
Fc® q Lec®6G



QX .8%) = wex, 6% + dix,@%) + stx,Q*)
29(,@%) = Au,6?*)+ adox,6?) +5SC%,Q°)
G, Q%)

a“”“) _ P. & aﬂ
F «“®q

Q*%0 = AR9009 + SR@(A*™"G)
&qﬁq +5c® G -

convolution '

Cox) = AgB = Sdg Acy) Bcsg)



e

1L Close-Swars [ Schmidt
Brams . from (counting
&g Phys. rules)

0. 04 0O 09 10
Ay



a7

tor  the ciucwlrc pa famotenzatiens
studied e

Close- Sivevs g Biwshg-SohMtHi'
A@,CX; &?’Q) = AG (X))
X2 0.1
breme, intrns ic

The low-®% asymmaetry inaensitive to
the velative amounts of ntrihsic ¢k [udlciH |
qluons  for w5 0.4

Tho difeance kotwan owr modd ¢
Bradsky  Schmidd paramaeization compardl
® wpowantd acors on plamngd Qepurads

AG/g ~ .05  fohme” PQﬂhs
This IS 3‘[’]” iEComE.g@-!q SN, i;ﬁ‘r;?ﬂxg |
have only b dene uith feadimg -erde- *

&E; E B § Ne G.Hlt'tlfil‘. {33!.(! J‘"D C’.ll[(U'L _‘E'E‘g_‘{"_t_‘_"'f.'ﬁgd'!ﬂ-._.
']".'.1"{. ST 'f‘-‘ Tion

§ NLC  paramedon 2 Ttins

QG '@?wﬂ» 208+ 02



