


For the case of polarized nuclear targets of arbitrary spins 
the general expressions for alignment and for two higher moments 
a re obtained in the case of the Zeeman interaction. Generali
zation of the Borghini-Scheffler relation between polarization 
and alignment for nuclear spins 3/2 and 2 are given. The in
fluence of an additional quadrupole interaction on polariza
tion and alignment is considered for the polarized spin I tar-
get. 

The orientation parameters BA(s) in (2), degrees of polari
zation (6) and polarization parameters PzA in (9) are desc
ribed in the Introduction. In the case of Zeeman interaction, 
when energy levels are given in (10), general expressions for 
alignment (15)-(16) and for two higher moments C 8 and D8 in 
(9) are given in (36)-(39) and in (43)-(47). The limiting cases 
of low and high temperatures are given in (17), (18), (17''), 
(40)' (48). 

The generalizations of the Borghini-Scheffler relation (20) 
are given explicitly for spin s = 3/2 in (23) and parametri
cally in (14), (16), (17'") for spin s = 2. The case of gene
ral spin is under discussion in (25)-(30). 'with the help of 
(33) the relation (34 ) is obtained for sp1ns s = J/ 2 . 

Additional ( to Zeeman) quadrupole interaction effects are 
considered in section V. The expression for energy levels (49) 
permits one to have the populations of levels (51), (52), po
larization (53), (54) and alignment (56), ~57). Violation of 
polarization asymmetry (55) anrl alignment symmetry (58) is in
troduced by an additional quadrupole interaction. The r e l a tion 
(20) is substituted by (59)-(61). The additional quadrupo le 
interaction changes a usual expression for population asym
metry R in (62). The expressions for polarization and align
ment through the parameter R are given in (64)-(66). The quad
rupole interaction change expression (68) to (67). The rela
tion (69) and (70) (for small ElE 1 ) is valid for R values R+ 
and R_ with positive and negative T. 
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1 • BBE/.IEH~IE 

B C8H3~ c pa38~T~eM 3Kcnep~MeHTanbH~x ~ccneAODaH~H c noMO~b~ 
nonHp~308iJHHbiX M~WeHeH, COAep>na~~1X AeHTPOHbl ~ HApa 6onee 8biCO
K~X cn~Ho8 /eM., Hanp~Mep, 1 1-10/ /, npeAcTa8nHeT ~HTepec pac
CMOTpeTb o6~~e C80HCT8a K8aApynonHp~3a~~~ /8~CTpoeHHOCT~/ M~
WeH~ ~ ee 6onee 8~COK~X cn~H08~X TeH30P08, YCTaH08~Tb COOTHQ
WeH~H Me*AY 8eKTOPHOH ~ TeH30pH~M~ xapaKTep~CT~KaM~ nonHp~30-
8aHH~X M~WeHeH 8 cny4ae aKc~anbHOH C~MMeTp~~ M~WeH~. 

np~ Han~4~~ aKc~anbHOH C~MMeTp~~ / KOrAa Hanpa8neH~e MarH~T
HOro nonH H8nneTCR OCb~ K8aHT08iJH~H/ nonHp~308aHH~H aHCaM6nb 
nOnHOCTbiO XapaKTep~3yeTCH 3anonHeH~eM W s (m) 8 pa3HbiX COC TOR
H~nx c MarH~THbiM~ 4~cnaM~ m : - s:;: m ~ s . Cn~Ho8an MaTp~~a nnoT
HOC T~ M~WeH~ 8 3TOM cny4ae A~aroHanbHa, ee 3neMeHTaM~ H8nA~TCA 
3ac e neHHoc T~ w 8 (m) np~ 8cex 803MOmHbiX 3Ha4eH~Hx m. .l\nA on~ca
H~A TaKoro COCTOHH~A, KaK ~38eCTHO, 8 C~ny ycno8~H HOPM~P08 K~ 

s 
l w (m) ~ l 

s / 1 m 

Tpe GyeTcA 2s napaMe Tpo8. 

B n ~ T e paType ~cnonb3ye TCH He CKOnbKO Ha6opo8 nonAp~3a~~OHH~x 
napa Me Tpo 8, on~c~8a~~~x aKc~anbHo-c~MMeTp~4H~e c~cTeM~. HHorAa 
sooAnT I eM. , Hanp~Me p , I 11- 13 / I napaMeTpbr op~eHTa~~~ B A (s) : 

'h B (s) ~ (2s + l ) l 
A m 

s - m 
(-1) < ssA lm- mO > w (m) , 

s /2/ 

rA e ' s8A . m- mO > - K034J<!>~~~eHTbJ 8eKTOpHor o cno)l(e H~A 8 o6o3Ha4e-
' 12 1 . . .I 0 B ( ) H ~A X . < J1 J 2 J m1 m2m> . 4e8~AHO, 4TO OS ~ 1. 

B pa6oTe / J3 1n ony4e HbJ peKyppeHTHbre ¢opMynbr AnA BA (s)
1 

paccMoT
pe Hbr npeA e nbHbr e 3Ha4eH~A 8,\ AnA H~3K~x ~ 8biCOK~x TeMnepaTyp AnA 
a eeMaHODCKoro ~ OTA e nbHO Ann K8aApynonbHoro 3acene H ~A, n poTa6y-
n~po8aHbl 3Ha4eH~A BA (s) AnA A ::; 4 ~ s ::; 8 • 

.£\nA cn~H08 S ~ 1/2, 1, 3/2 8blpalKeH~e /2/ C80A~TCH K 6onee 
npo c TbiM: 

AnA cn~Ha 1/2 

B 1 (112) ~ w
112

(1 / 2) - w
112

(-1 / 2) ~ T
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/4/ 
T10 , B 2(1) ~ 1

- (w 1(1)- 2w 1 (0) + W
1
(-l )]= T
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TEMATHqECKHE KATErOPHH OYBnHKAQHR 

OBnE~HHEHHoro HHCTHTYTA HAEPHYX 

HCCJIE~OBAHHA 

HHAeKc TeMaTMKa 

J. 3KcnepHMeHTanbHaR ~H3HKa B~COKHX 3HeprH~ 

2. TeopeTH4ecKaR ~H3HKa e~cOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TPOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprH~ 
5. MaTeMaTHKa 

6. RAepHaR cneKTPOCKOnHR H paAHOXHMHR 

7. ~H3HKa TR*en~x HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10 . AeToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbH~x 
AaHH~x 

11. B~4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAoeaHHR TeepA~x Ten H *HAKOCTe~ 
RAepH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepH~X peaK4HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHR H ~H3HKa aa~HT~ 
17. 

18 . 
TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

Hcnon bao eaHHe peaynbTaToe H MeTOAOB 

~YHAaMeHTanb H~X ~H3H4eCKHX HCcneAOBaHH~ 
8 CMe*H~X o6naCTR X Ha yKH H TeXHHKH 

19 . 6H~H3HKa 

nan~yc n.H. P2-84-267 
COOTHomeHHH Me~y napaMeTpaMH ITOnHpH30BaHHhlX MHmeHeH 

Ar!H nonHpH30BaHHOH MHWeHH fi)J;ep npOH3BOnbHOro CITHHa npH 
Y'leTe 3eeMaHOBCKoro pac~enneHHH nony'l:eHbJ o6~He BbJpaJKeHHH AnH 
BhlCTpoeHHOCTH H AByx 6onee BbJCOKHX cnHHOBbJX TeH30poa. IIony'l:eHo 
0606~eHHe COOTHOmeHHH TioprHHH-Jlle~nepa Me~y nonHpH3aQHeH 
H BbiCTpOeHHOCTbiO Anfl H.z:\ep CITHHa 3/2 H 2. 06c~aiOTCH o6o6~eHHH 
Ha cny'laH npOH3BOnbHOrO cnHHa MHWeHH. BnHHHHe ,1:\0nonHHTenbHOro 
KBa,l:\pynOnbHOrO B3aHMO,l:\eHCTBHH Ha nonHpH3aQHJO H BbiCTpOeHHOCTb 
paCCMOTpeHbl AnH nonHpH30BaHHOH MHWeHH CITHHa eAHHHQa. 

Pa6oTa BbmonHeHa B na6opaTOPHH H,l:\epHbiX npo6neM OH.HH. 

Coo6.eHHe O&be~eHHOrO HHCTHTYT& •AePHWX HccneAOB&HHA. ~6Ha 1984 
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Lapidus L.I. P2-84-267 
Relations between Parameters of Polarized Targets 

For the case of polarized nuclear targets of arbitrary 
spins the general expressions for alignment and Eor two higher 
moments are obtained in the case of the Zeeman interaction. 
General ization of the Borghini-Scheffler relation between 
polarization and alignment for nuclear spins 3/2 and 2 are 
given. The influence of an additional quadrupole interaction 
on polarization and alignment is considered for the polarized 
spin I target. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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