D
AVLOWLCL@OLLS So¥£ pl«ol—\ms MA %owlrow/ }La,olron cou(saons

Synchratron Tadiation fr-am. Jche QCD va.cuum Z

In e Lote 1970's theoretical views were developed where
the (RCD vacuum stafe wasg su,pposiaa{ o Be Pu.u of
aZl&OYL /gfeﬁakg.

S’h;‘\:mav\) Vainshtein and ZOlchamv

introduced Ahe ﬁlu.&w. conodlensate

- L8 {qrz o O G0 [0

- 4 1
= q;;(OQS*DHS) Ge V. (31)

(fumers cal value from R G. Dosch Progr‘. tn Tarkawd wa‘(’tys. (1994))



FOY' ‘H«Q umCOw’l’fackeo' @Lu,on {ew;or’j -\/eu.“s %‘:VQS

T

9" ..
(ol gm 6, 60 Qo)
- _j__ga.g[ _
96 s dve a’wjyf)az ) (D2
<0, @7' Ba(x) Bafx))0> == <O [ g?,E-a(X) {:fa(x) ) 0>

STEG, 2 (700 Mev) . (93)
Hoe it s assumedl Jhot He producks (rf Pelol st‘f‘ewg‘wls one. mo Mk
or‘olerea( /«diz‘@» )uLSpecl- +‘0 ’lteuz_ * perliowr@wl{ve \/Q.C.LLL)»WLI(A T}'\QV\ 633\ 49’@5
nus  Hhat 4n He QCD vacuum He oﬁmmmagme,l«,‘a fl.eéof s
higger fhackuaklons, #a chromoelechnc fiold smallan Pluckuations
Han u He pe)d—ur@mtfve Va Cluamt



D3
O«? tmrse, 'H/Lere arg yno C’ons('anf oolor %‘z@o{s XMW vacuum . Bui’

Hhere may Joe %chan({%g domacins of mequy constant color]Qé@als;
An {wsl-awkanou.g Y;Cc{—ure of«fﬁ,e RCD) vacuum m Eucli dean spack coulol

look ac {Zouews:
bd A N & /]/7 The {)'p ccal size o’f sweh
b\'k 'ﬁeuc){‘ua{:t\mg domains s
P J/\[/ eshimaled to Ae

Q

W

0.35 D

(DY)

X\/




Y
Tramsfaéiws oos naiveey o Minkows ki space me "XP?C"'

zﬁluckuaffwg olomow'vu O‘(ﬁ %y()\'cag SL‘/Z‘Q {or a oloma.?n Cewliereol
Qt ‘{’6\2 OT'(:%L\VLX)‘: D ‘

[ Xux”| < a*, (D5)

j\n -Mu? /Followfns we are A:w/e;w_,e_sf—eel m /g‘%lﬂf /gtaoQJZOns /wl/tErQ 4@4
J'Zaaﬁ{us Q o~ 4 /@m x5 Su@s‘-avxhoauf /fcwger’ jCe\an (o SN
A fas% ciMar[& can spend a nela%dveey /Qm’tg time Ln

such a domain.



DS

and using Lorentz and parity invariance | 20

e ()

1
0> == "9_6— 6ab(g,upgva - g;wgvp)GZ-
(2.2)

electric and chromomagnetic fields this

10> = 72G, ~ (700 MeV)?4,

0> = — n%G,. (2.3)

's assumes that the product of the field

mal ordered with respect to the “pertur- worldline of a quark ¢ |

: Tl_lus (2.3) Sbould be interpreted in Fig. 1. Sketch of a “colour domain” in Minkowski space and of
nse: in the physical vacuum the chromo- ;5 quark from a fast hadron moving through it

uctuates with bigger, the chromoelectric
ar amnlitnide than in the “nertiirhative



D6
Now whal will Aappen if a fask, meacly massless, u o o quark

M OVES J:&mugk a ’Vlea-r'ly C.owslf-ant chromo mcxg%ehk %@UZ
® d@?lecf canm cf€ Hee 3@0«&)
o %luan SymcL\ro£mw naoL‘Eq£Con)

6 pho{:ow Sy»’\c[«m{v—en sooliotcor .

Foc o dght Aadron #e w, o, @) d guacks forming £ wld
%7P:C9'127/ ’(’)&’e d‘ﬁ)%t vacuum domacns oue to R > a.

For an isolated Aadron Lv-cu/elln'mg wiHr vc'lociffy %eacl/v '&gk‘f
Velod%)/ post Hhe ofserver Huese gqluons and pholons are part a’f\

He clouwd of virtuod parhcles around Hee fadron (Cf Weizsacker—
\/\/L%c‘av\r\b’ ! )v In A M‘OIACC collistom fW»ese \oar%ic.les %(',avn /@ecame_

»)Zeag,




In 4he poper ) Joft p\n,ol—om o Bodron - hadnen collistans ¢
4

symchro{'rt)n naol.;:o.‘}:(‘()v\ zfrbm —l&z QC,D VOa Cu.uyL )&y

G'.w‘ Bol:?:, 7. HajDQw'L awd 0¢N.) 7. P"‘?’S. Cé}/ A 3 [,qug))

We gave on estimate of sudh emissions On He indloshe woockonm

P(pa) - ‘\/(P") —> ,BLaa(rons.;-X(&)l(N:P'ﬂ).

We o@%acweeL,usL‘ncs stavdard synchrstron formulasfor Hie

emission i e overafl c.m. Sysk&m

atg‘Yl (syn) o
4 . z/
“ Bk T Y3 (L) T (cos 9%) .

cosd* =~ 5.0 G-
TR Ly s

0~ & 380 MeV = MRON ',‘roms verse momev\‘l‘_um 0?‘" "r*Q"\Q
(,‘y\_ a LLQO{-"-DVL;



D8

— % . =2
2_ (005/9 > =< (S‘mn?%‘) /3 Q)(Cep’t *Fof' .ﬁxmeaf OoamMXOD.

NO‘[’Q_ Mat N /Zto»ve

(Brewmsshr.)
2 ($>/n) Az | 9
wdmb) S =4 OD/3 «fo« w— 0.
2 M A2k

Wa,tmfeerﬁ)s Scff - pkofc)n theorem +s )zexpecteol.

We ﬁa\/e ccm’oaﬂ_wd sufl H«eory NIWL ‘MA Q)(ij,ynemtal

es wbts /fr'om P - Be colliscons at Y50 GV incident Prohsm
momentum  from ] Antos et al., 2, Phys, €59, 547 (1993).



140

The final hadronic state contains in most of the cases two
nucleons plus pions. We will neglect other particle com-
positions of the final state in the following.

In Fig. 4 we reproduce Fig. 5 of [3] with the normaliz-
ation provided to us by H.J. Specht. Here we use the
variables in the overall c.m. system:

kr = (& — (1 k)*)""%,
— Intan (:9%*/2),
= X (k> pl)

Expressed in these variables our prediction for synchro-
tron photons (2.39), (2.40) reads

(3.3)

dz (syn) v, le 2/3
d;;dy = ““IE%;;) (sin 9%)*3 3 (cos 9%). (3.4)

In the sum over the final state hadrons % in (2.40) we
include 2 nucleons plus pions, as mentioned above. Con-
sider first the two nucleons. These are “leading” particles
and carry away a substantial fraction of the available
energy in forward and backward direction, respectively
(cf. [37]). We estimate their contribution to X to be
approximately the same as for the initial state nucleons
Next we consider the contribution to X from n*, n~, n°
Due to isospin and charge conjugatlon invariance the
structure functions F, for n*, 7~ and n° are equal. At least
approximately also the mcluswe cross sections for n*, 7~
and n° are equal [37]. Making this assumption, we obtain
from (2.40) for the reaction (3.1)
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Fig. 4. The |ky| distribution for direct photons emitted at c.m.
rapidity y = 0 in p—Be collisions at 450 GeV incident proton mo-
mentum from [3]. The normalization is according to a private
communication by H.J. Specht. The background of decay photons is
subtracted. The dashed line gives the expected yield of photons from
hadronic bremsstrahlung, the dash-dotted lines show the upper and
lower limits including the systematic errors in the shape of the decay
background and the bremsstrahlung calculation (cf. [3]). The lower
(upper) solid line is the result of our calculation for synchrotron
photons ((3.4) ff.) with .4 = 20 fm (I = 40 fm) added to the spec-
trum of hadronic bremsstrahlung
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