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1. Introduction

5579\ —15  (RoyJ. Glauber, 1925-)
High-energy collision theory
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quantum theory of optical coherence (1963, Nobel prize 2005)

PHYSICAL REVIEW VOLUME 131, NUMBER 6 15 SEPTEMBER 1963

Coherent and Incoherent States of the Radiation Field*

Rov J. GLAUBER
Lyman Laboratory of Physics, Harvard University, Cambridge, M assachusells
(Received 29 April 1963)

Methods are developed for discussing the photon statistics of arbitrary radiation fields in fully quantum-
mechanical terms. In order to keep the classical limit of quantum electrodynamics plainly in view, extensive
use is made of the coherent states of the field. These states, which reduce the field correlation functions to
factorized forms, are shown to offer a convenient basis for the description of fields of all types. Although
they are not orthogonal to one another, the coherent states form a complete set. It is shown that any quan-
tum state of the field may be expanded in terms of them in a unique way. Expansions are also developed

III. COHERENT STATES OF A SINGLE MODE

The next few sections will be devoted to discussing .
the description of a single mode oscillator. We may ROyJ GIaner_AUtOblography

therefore simplify the notation a bit by dropping the 1943 Santa Fe, Manhattan Project
mode index %k as a subscript to the state vector and to

the amplitude parameters and operators. To find the Oppenheimer’ Bethe, Feynman’

oscillator state |a) which satisfies Bohr, Schwinger
ala)y=ala), (3.1)
la)=D(a)|0 These forms show that the average occupation number

| of the nth state is given by a Poisson distribution with
= ,—'}Ialgﬂuat [ 0} 0
mean value |a|?,
(aa")" e[
=g ilal?}" |0) | (n|a)|2= e~ lel?, (3.9)
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Measurements of Interaction Cross Sections and
Nuclear Radii in the Light p-Shell Region

PHYSICAL REVIEW LETTERS

9 DECEMBER 1985
I. Tanihata,® H. Hamagaki, O. Hashimoto, Y. Shida, and N. Yoshikawa

Institute for Nuclear Study, University of Tokyo, Tanashi, Tokyo 188, Japan

K. Sugimoto,® O. Yamakawa, and T. Kobayashi

Lawrence Berkeley Laboratory, University of California, Berkeley,

N. Takahashi
Osaka University Secondary beam!

H.H.Heckmanetal. PRC17

Fragmentation of *He, >C, *N, and %0 nuclei

in nuclear emulsion at 2.1 GeV/nucleon MAY 1978
An empirical expression for the interaction cross
section that traditionally has been used to interpret
the data given in Table I is the geometrical form-
ula first proposed by Bradt and Peters,*
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PEIRLF—RFERICEBRTAESN=LD

Interaction cross sections

Reaction cross sections

Neutronremoval cross sections

Charge-changing cross sections

Energy and momentum distributions of fragments
Angular distributionin elastic scattering

Inelastic scattering

Coulomb excitations
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1992~ Galuber, eikonal &4 [Z L B

Reaction Mechanisms of 'Li at Intermediate Energy

K. Yabana, Y. Ogawa and Y. Suzuki, Nucl. Phys. A539, 295 (1992)
Break-up Effect on the Elastic Scattering and the Optical Potential of 11Li

K. Yabana, Y. Ogawa and Y. Suzuki, Phys. Rev. C45, 2909 (1992)
Glauber Model Analysis of the Fragmentation Reaction Cross Sections of HLi

Y. Ogawa, K. Yabana and Y. Suzuki, Nucl. Phys. A543, 722 (1992)
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Abrasion-Ablation model for relativistic heavy-ion reactions
Projectile O)
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Ablation (ETRJLF—IRR)

Abrasion

160 +target - *0 +X PRC23(1981)

J.Hufneretal. Glaubertheory A B R
100 .
160 +°Be~4C + X PRC12(1975) i :
s T ! T L T T T T T T I ] |
10 .
}162 — i
E i —— — Harmonic Oscillator N T
© -  —— Hartree Fock .
0 \\\ i
I 7 N
104“- 1 ] l 1 | 1 1 1\
0 1 2




Gk

© 00N

Introduction
Basics of potential scattering theory
Eikonal approximation
Glauber approximation for nuclear collision
Nucleon-nucleon profile function and
calculation of phase shift function
Case of halo nuclel
Reaction cross sections
Elastic scattering and dynamic polarization potential
Breakup processes with Coulomb interaction



2. Basics of potential scattering theory
2.1 Keywords: FBRELIRIE. BTEIE. 75V RADRE. AETHE, HEE
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2.2  Keywords: Lippmann-Schwinger A8 = . ' )— B %k
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PHYSICAL REVIEW VOLUME 79, NUMBER 3 AUGUST 1, 1950

Variational Principles for Scattering Processes. I

B. A. LipPMANN
Nucleonics Division, Naval Research Laboratory, Washington, D. C.

AND - - =
Lippmann-Schwinger & X
JULIAN SCHWINGER

Harvard Unaversity, Cambridge, M assachuseits

(Received April 10, 1950)

A systematic treatment is presented of the application of variational principles to the quantum theory of
scattering.

Starting from the time-dependent theory, a pair of variational principles is provided for the approximate
calculation of the unitary (collision) operator that describes the connection between the initial and final
states of the system. An equivalent formulation of the theory is obtained by expressing the collision operator
in terms of an Hermitian (reaction) operator; variational principles for the reaction operator follow. The time-
independent theory, including variational principles for the operators now used to describe transitions,
emerges from the time-dependent theory by restricting the discusson to stationary states. Specialization to
the case of scattering by a central force field establishes the connection with the conventional phase shift
analysis and results in a variational principle for the phase shift.

As an illustration, the results of Fermi and Breit on the scattering of slow neutrons by bound protons are
deduced by variational methods.

. , 1
J1)—2 B8 W, () =P, H ¥, 5, (1.61)

Resolvent Eqtie—Ho

These equations provide a time-independent formula-
tion of the scattering problem, in which the small
positive or negative imaginary addition to the energy
serves to select, automatically, outgoing or incoming

scattered waves. 14
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Comparison of the phase shifts of & + n scattering
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Solving a coupled-channels scattering problem
by adding confining potentials
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Nuclear Physics A 838 (2010) 20-37 19
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3. Eikonal approximation
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4. Glauber approximation for
nuclear collision
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