pA studies 1972-2013

reminiscences

BNL Workshop April 2013



The pA play
as seen through the eyes of one of the actors

Act 1 The “A” of “pA” is more of a nuisance
before the early 1970’s than a help!

Act 2 Is there too much or too little cascading?
The 1970’s

Act 3 ’ ’ Is there too much or too little quenching
late 1970’s, early 1980’s in the forward direction?

Act 4 ’ ’ ’ Who cares about the details of “pA” ?
Late 1980’s, 1990's & 2000’s After all, it’s only a reference!

Act 5 Who is helping whom?

To-day pp & pA the understanding of AA or

AA the understanding of pp & pA?
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Cosmic ray interactions in nuclear emulsions = 1950

visualoh ®foS.com

‘ -
;
| T2
-: . _MARETW MESON  SAOWDR
a134005 [RM] @ www.visualphotos.com
p-p collision a-emulsion collision

Composition of nuclear emulsion by weight: 83% (Ag+Br+l), 16% (C+N+0O), 1% H



Echo Lake Calorimeter-Spark Chamber /SNN =13=31GeV

( L.Jones et al. Preprint UM HE 74-23)
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Questions from the early 1970’s

- Mechanism of particle production in pp collisions?
- Space-Time evolution of the production process?

1/3

- <r1>A ", <n>2 C)r

(n>A ~ <n)p or
“n(A,s8)> ~ <n(p,va)>

From Fermilab E178 proposal
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Fashions in theory in 1970’s

Godfried’s energy cascade model
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1972 Fermilab E178 (PHOBOS - 1)
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Surprise: participant sca_ling
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Extended Longitudinal Scaling in E178 Data for Vsy, 10 - 20 GeV
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Universality of extended longitudinal scaling
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First Reference to RHIC

PUGH: I wonder if you would like to say a faw words aloul an addi-
ticnal dimension which seems to be on the verge of experimental feae.
ibility. That is the study of collisions between nuclel at relative-

istic speeds. I am refarring to the present feasibility or near-
feagibility of accelerating particles up to carbon or so in the
intersecting storage rings at CERN and of conceivably designing now
facilities like Isabelle to include such possibilities,

BUZSA: If the intarpretation that a few nuleons 1n a row behave
like a single particle is so--and I don't perscnally believe that——
then I think it would hawve tremendous consequences. I you had two
U nuclei colliding with each other they would provide a soaroc of
energy much higher than accelerators nomwally giwve, but 1 find it
difficult to understand how a few nucleons in a row can behave as a
single object.

FESHEACH: Just wanted to ask a foolish question, It ccowrred to me
while you were speaking: Wwhy isn't the espplanation of multiplicity
trivial? The produced forward particles are peripheral and only inter-
act with the edge of the nucleus and, therefore, just see a few pact-
icles while those which came off at larger amgles gu® throucgh the
middle of the nucleus, see many nucleons, and, therefors, bave in-
creased maltiplicity.

A. GC 2 FPorward particles are not producx] only peripherally,
ginoe gaq A Y ewvan for them. I also hawe three caments: 1) Ottoer-

Questions and Answers at “HE Physics and Nuclear Structure - 1975”, page 237 @ Santa
Fe & Los Alamos
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The “Cronin effect”: that’s another play!
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Act 1 The “A” of “pA” is more of a nuisance
before the early 1970’s than a help!

Act 2 Is there too much or too little cascading
The 1970’s in pA?
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late 1970’s, early 1980’s in the forward direction?
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Forward production of particles in pA collsions
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By-product of forward quenching studies:

estimate that, on average at RHIC, baryon will lose 85% of its energy as it goes through the center of the Au nucleus

Baryon Rapidity Loss in pA Collisions
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The pA play

as seen through the eyes of one of the actors

Act 1
before the early 1970’s

Act 2
The 1970’s

Act 3
late 1970’s, early 1980’s

Act 4
Late 1980’s, 1990’s & 2000’s

Act 5
To-day

Wit Busza

The “A” of “pA” is more of a nuisance
than a help!

Is there too much or too little cascading
in pA?

Is there too much or too little quenching
in the forward direction?

Who cares about the details of “pA” ?
After all, it’s only a reference!

Who is helping whom?
pp & pA the understanding of AA or
AA the understanding of pp & pA?
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Remarkable similarity of mass dependence of average P, in AA and pp

ALICE, UAS5, STAR/PHENIX
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The ridge phenomenon cmS
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Concluding remarks

pPA data has, and continues to surprise us
- lack of cascading in the 1950 and 1960’s
- long range correlations and simplicity of participant scaling in the 1970’s
- “Cronin effect” in the the 1970’s
- strong quenching of forward particles in the 1970’s and 1980’s
- “flow-like” behavior in the 2010’s

pA is like a litmus test. Until we understand pA from our understanding of pp
and AA, we cannot claim to have a deep understanding of pp and AA.

| take this opportunity to thank Andrzej Biatas, Bj, Kurt Godfried, Freddie Goldhaber, Larry Jones,
Miklos Gyulassy and Al Mueller, for helping make pA so much fun for me !
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