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T h e  P H E N I X e l e ct r om a g n e t ic ca l or im e t e r  (E M C a l ) 

6  l e a d -s cin t i l l a t or  s e ct or s  w e r e  u s e d  t o  m e a s u r e  

t r a n s v e r s e  e n e r g y  p r od u ct ion  
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62.4 GeV Au+Au E
T
 dist ribut ions shown for high st a t ist ics (~50E6 m inbias 

event s); t he  peripheral bins cont ained an unaccept able level of background 

(not  shown here) which was ident ified and rem oved. The cent ral bins 

appear clean down t o 7 orders of m agnit ude.

P H E N IX  P r e l im in a r y

For each event  

of i calorim et er 

showers, t he  

e v e n t  E
T
 ≡ 
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E
T
 dist ribut ions are  shown t o be gam m a dist ribut ions, and if ET adds independent ly for 

n  collisions, part icipant s, et c, t he pdf is t he  n -fold convolut ion of  f(x):  p→n p   b→b 

(200 GeV shown, top: 65-70% central, linear and log scales, bottom: 40-45% central) P H E N IX  p r e l im in a r y

Ga m m a  fu n c t ion a l  fo r m : 

f(x= E T ), fo r  n  (= m ) con volu t ion s



E
T
 are  gam m a dist ribut ions which have t he propert y t hat , if just  adding random  

com binat ions across cent ralit y, <E
T
> is expect ed t o go as m , where m  is t he m th  fold 

convolut ion of t he underlying m echanism  of ET product ion (be it  part icipant  nucleons, 

quark s, ..). The evolut ion of 200 GeV AuAu m ean E
T
 product ion across collision 

cent ralit y rising fast er t han part icipant  nucleon linear scaling

P H E N IX  p r e l im in a r y

(R u n  4)
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Black  point s are  previously 

published and officia l 

PH EN IX result s for m ean 

ET at  different  energies; 

blue point s are Run4 

prelim inary. Measurem ent  

of t he pi0 m ass in t he 

EMCal was used as a  check  

t o t he global energy scale .

(b lu e  p o in t s ) 
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E
T
 dist ribut ion fluct uat ions of variance/<E

T
>  vs. N p. Random  com binat ions of a  

given dist ribut ion preserves t he variance/m ean – t he 62 GeV (shown here) being 

fla t  indicat es t hat  62 GeV E
T
 com bines random ly as a  funct ion of cent ralit y, and t he 

rem aining quest ion is what  convolut es: independent  collisions, wounded nucleons, 

part icipant  quark s, .., t o be invest igat ed. 
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E
T

 are  gam m a dist ribut ions which have t he propert y, t hat  if just  adding 

random  com binat ions across cent ralit y, /<E
T
> (E

T
≡µ)  is expect ed t o go as 

1/sqrt (m ), where m  is t he m th  fold convolut ion of t he underlying m echanism  

of E
T
 product ion (be it  part icipant  nucleons, quark s, ..). 
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Con clu s ion :

S im ila r ly  a s  wa s  il lu s t r a t ed  in  P H E N IX Ru n  1  &  2  m ea n  

E
T

 m ea su r em en t s  (P RL 87 52301  2001 , P RC71 34908  

2005), t h e  d is t r ibu t ion  r e la t ive  wid t h  flu ct u a t ion s  

(in volvin g t h e s econ d  d is t r ibu t ion  m om en t ), over  coll is ion  

cen t r a l it y  fit  a n  N
p

α p ower  la w, su gges t in g E
T
 p r odu ct ion  

r is es  fa s t er  t h a n  l in ea r  p a r t icip a n t  n u cleon  s ca l in g.  
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