OXFORD

ON F, (&) AT LOW Q*
N QCD

J. BMN , DesY

V.RAVINDRAN HRAL  ALLHAGA

IN COLLA®. WiTH : :
N‘-%ﬂU, 3. RUAN 'S-*ms’m v

{. HHSTORY AND CURRENT PATA

2. HIGHER TWIST CORRECTIONS TO
QCD> EVOLUTION EQUATIONS

5 A MINUS SIGN (N QCD)

4. FiRST NUHERICAL RESUDS.



A. HISTORY AND CORRENT DATA

e TwsT EX P AN SAON wiLsoN 1969
LCE BRANDT, P REPARATA
FRJ S i) ~ 970
o TWisT : d— NS ©ROSS
TRE (MW 4491
o LO MNOMALOLS DM eeos;:\;tgg:&
TWIST 2 | - ‘ ,
73,7

__S5 PV SINGULARITY = MA

DLA —_—
A COTTING  RULES Wm
GRiB0V



9. MEHER TWST CORRECXIONS TO

EVOLUTION ERUATIONS

THE IDEA OF GRL WAS TO sTLUDY
HEHER TWisST EFFECTS ONTD LOWER TwisT (2)
QUANTITIES. WE WOULD UKE TO UNDERSIAND
THAT IN  PLAIN QCD , OTHERWISE UNINTERESHING .
A COMNECTION BETWEEN OEV OF DIiFFERENT
TWisT DOES ONLY EXist (FF T¥E TheRY
BEARS A HASS SCALE !

[N F e e

GRAPHS G—>q

S22 14
i dp)
L PL

A oy (p3: /") i A TN N
t Al Rl

VANTiSHES AS mM*—>o0

l

NO CONTRIBUTION TO ANSHALOUS DIN'S .



INE CONSIDER OMNLY THE 2 - 4 TRANATIONS.,

61,21 exotubion a@aa drven bta. G‘g(’(‘lle)-

rotber oo e Scalivg viola nen o}
Gy 0xy %) -
GOM.: COEFRACENT FUNCIIOWN
DIAGRAMS

CALCOIATE THE COMPTON AMPLUITLDE:
-Nlﬂ g*

WiTH ALL POSSIBLE CUTS.

METHOD : TIME ORDERED PERTURBAFION
THED .
e (S. WEWNBERE, 1366)

<
PicK THE 4Py TERMS.
pt



EXAMP LE
TWiST 2: AP- EROUS. dE.x

% (X) -= SINGLE PARTICLE OiSTRIBLTIONS

SPUT THE FORWARD COHPTON AMPUUTUDE
I!Nm : \ B '
o NON- PERT. INPUT DISTRABOTION
o 7SPUTTINGY TFunCTion.

I TS PossiBLE T

3
for THE TERHS i'Ei. . yes.
P

NEW INPOT DENSITY :

Gm (M/-"z/' K;.Mz':;s }’")" (Ao OTHERS)
NOT RELATED TO Gy Gty x;; p°) '

(N @enem)



chP?  smpLiFes IF one  PUTS:

G-)q}
¢ _ !

(MLTHOUGH THE GENERAL
EXPRESSION S  ARE K\J'MLA’BLEB;

THE HELLIN POLES ARE SITUATED AT:
N= 0,-4,..- ,~%
WiTH SiHULAR STRENEH .

HOWEVER THERE ARE MORE GRAPHS.

ENERGY - HOHENTUH (S PRE SERVED

(((DREESPONDIN G BRAPH N THE &woNIC



M
86 q9 ce~ 6 » . .
P AND P SIMPLIFY (IF OWE

POTS X4=X,, xp=%  (ATHoveH THE
CENERAL SXPPRPESTONS
IRE  AUAILABLEY)

249 e e\t
1

- 4 (e -bxxg+ ‘H}ﬂ

“ (‘Hxl"-— 130 xy x + 432 x} x°
- 64-1<1X3+ A6 7\*)

THE HELLIN TRANS FORM iW X LEADS TO
poLesS KT :

aQ: N=0,-1, ...~k
@ N= 4Ho-t,..-3 BiriLaR STREVGH

HOWEVER THERE ARE HORE GRAPHS.



THE CAL CUOLATION :

EXAHPLE PGG_MH (g, K2)
t -

" T
PREL

—o- -

|
2
+° + uz-t--tu--kut

0. N 1

| I - DD ‘ | { ") "

PHOTON VERTEX

TOP T :
mi ABOVE TIHE LINES TELL LS
‘CH ENERGY DENOHIMNATORS
WRA TE DOWN. i

N R S
T-ToC =~

WE CALCULATE FoOR ALL  x

——






HowW™ TO DESCRIBE IT ¢

WUTL, WEISS KOPF {974

%
Dy (4o, %) = Ad=x—x;=... xp)

D, ~ (x{l.._ x,\)' (4—2'_)(0"

'D‘l “ X;‘ (l-')(,(vﬁ

D:. N X: X; (’\"“ xi - X‘z)P
2 i

D} % b,

D, (k%) = K (xux) D, (<) Dy(x,)

)

N BE LARGE OR SHALL.

REMEMBER : IN 1334 NORODY KNEW
HOW  G,(x) BEBAVES AT x~viIg T

ONLY EXPERIHENT (AND MUCH LATER HAY RE
LETY HMAY HeLP.

WE WNOW : |
Gu) (K‘t’ xz) - G(Z) (K‘, X43 )
NOTHING ELSE.
S Gpy > © T ms0 THS we bo wor



FINAL RELATION TOR: 42

drw%&"
) .
dxg‘ .
&"' - T—Eﬁxp‘ﬁ ®q+ x Pﬂ@ ® G, \
Ikunsoweanue
(.2 \ Q ‘MH Ca0- P Mo
x/:.
smafmne 66~
( M (%) G P B ouA).
Gy 0 = 'é’ G (0
AS A HODEL WE USE G @ (x) =K:G'f (x 4\ _

—

WE PUT NO MEANING IN THE Si%e OF
R.

G, I8 A NEw FunCrion.

G&» q9
P . aLG (1-";1"’0 [4(11-)& - rxy+ S‘x,)
{

-- -i- (4xE- Exxq+ ‘1-'51)‘X ,



o L

A 10 f-

o0 F° P

L ) st i3

r-g 75 P \t 2 3 .
. ¥ I :
NQI : / SHRLL. x '

5$ : tuoo % NPPROXIMATIONS
o

-

Figure 2: Comparison of the slope dFy(z,Q%)/dlog@? at Q* = 5GeV? and twist—4 mass scale
R? = 2GeV?, Eq. (77?) (full line) with the corresponding results obtained approximating the coefficient
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| 5. CONCLUSIONS J

) THE TWIST 4 RECOMBINATION COLLECTIONS
WERE CALCULATED TO Rf; /ety Q*
PROVIDED R? < ¢0.

2) PNTISCREENING AND SCREENING CORLE CTIONS
OCCUR.. THE SLOPE IS LOWERED @ SHALLx.

3) ENERSY -HOHENTON (S PRESERNED.

4) A New FUNCrion G, OCCURS TO BE
MEASURED BY EXPERIMEMJT.

5) THE OLSERNED TURN- OVERF [N
o [Py Q* @ FixeD W (TEUS)
reE WDELY TWIST 2. THIS IS NOT A
H SHER TWIST $iGNELRE -

€) RECOMBINATION CORRE CTionvs NEED
A DEDACATED SEARCHIN EXPERIMENT.
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