WP2007-14

Japan Charged-Particle Nuclear Reaction Data Group

Department of Physics, Faculty of Science
Hokkaido University
060-0810 Sapporo, JAPAN

E-mail: services@jcprg.org Telephone +81(JPN)-11-706-2684
Internet: http://www.jcprg.org/ Facsimile +81(JPN)-11-706-4850

Memo CP-E/116 (Revised)

Date: June 6, 2007
To: Distribution
From: OTSUKA Naohiko

Subject: Reference frame of analyzing power-ead-Rutherferdratie

Angular distribution and analyzing power are related to count numbers as follows:

5 (0) = C AN (0) / AQ (0)
PAy (0) = (ANy () - ANp (6)) / (ANy (6) +ANp (9)) ,

where C is a constant, AN (8), ANy (0), ANp (0) are count numbers for unpolarized beam, beam
polarized along +y and beam polarized along —y axis at a detector having solid angle AQ(0). p is
beam polarization. The setting angle of the detector is 0y, in the laboratory system and it is Oy, in
the center of mass system. Two angles in reaction A(a,b)B are related by the relation:
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All count numbers does not depend on the reference frame (=frame where measurement is
done). ANj(0) = ANm(0) etc., but the solid angle depends on the reference frame: AQj,(0) = J
AQ.n(0), where J for reaction is

)3/2 :
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Therefore angular distribution at the detector depends on the reference frame, i.e. G1.5(0) =
oem(0) / J, while analyzing power at the detector does not depend on the reference frame, i.e. Ay
1ab(0) = Ay em(0). This means DATA-CM is useless for analyzmg power. It is same for angular
dlstrlbutlon of other polarlzatlon quantities. : e=tha he :




Below I summarize the usage of data heading for angular distributions—Ruthesford—atie and

analyzing power:

Angle (X) Quantity (y) Heading (X) Heading (y)
O1ab 0 ANG DATA

O1ab 0 om ANG DATA-CM
Ocrn O 1ab ANG-CM DATA

Ocrn 0 em ANG-CM DATA-CM
O ANG BATA

8.0 TR ANG—CM DATA

O1ab A ANG DATA

O Y ANG-CM DATA

The reference frame of quantity is often omitted by authors, and .JCPRG usually assumes the
reference frame of the quantity given and reference frame of the angle are same for such data.

Distribution:

S. Babykina, CAJaD
F.E. Chukreev, CAJaD
O. Gritzay, KINR

J. Katakura, JAEA
V.N. Manokhin, CID
A. Nichols, NDS

A. Ohnishi, JCPRG
O. Schwerer, NDS
V. Varlamov, CDFE
V. Zerkin, NDS

A. Blokhin, CID

S. Dunaeva, NDS

A. Hasegawa, NEA-DB
K. Kato, JCPRG

V. McLane, NNDC

C. Nordborg, NEA-DB
N. Otuka, JCPRG

S. Takacs, ATOMKI
M. Vlasov, KINR

Y.X. Zhuang, CNDC

J.H. Chang, KAERI

S. Ganesan, BARC

H. Henriksson, NEA-DB
Y.O. Lee, KAERI

A. Mengoni NDS

P. Oblozinsky, NNDC
V. Pronyaev, CJD

S. Taova, VNIIEF

M. Wirtz, NDS

EXFOR, NEA-DB

M. Chiba, JCPRG

Z.G. Ge, CNDC

A. Kaltchenko, KINR

S. Maev, CJD

M. Mikhaylyukova, CJD
Y. Ohbayasi, JCPRG

D. Rochman, NNDC

T. Tarkanyi, ATOMKI
H.W. Yu, CNDC



