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Data Quality | mprovement

Critical value of any experiment: 4G
Optimization of the reation counting rate: N = L d—QAQ

Luminosity : L = | [N et

I = beam current
Nt arget = aredl target thickness

e Avogadro condant
e Target technology

Limits

ighest Luminosity: =10®¥cm™ 3™ -~ AMMONIA -°LiD

QI \‘ external beam experiments
>|» —]
'l
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target nuclei/cm?

e,

storage ring
experiments
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New Types of Experiments
e.g. SPIN-PHY SICSin photo-absor ption

Test of Bjorken Sum-rule (1966)
e Fundamental to QCD
1

1
+ J[op00-gheo] ax=7 9 K
0 g,
decisive

Test of Gerasmov-Drell-Hearn (GDH Sum-rule (1965/66)
=0 (rea photons)

» Connects well known static properties of the
nucleon with dynamical ones

. I(Gs/z (71/2)——2”2
0

K
m

w = Photon energy

a = fine structure constant

K = anomal ous magnetic momnet
m = nucleon mass

[] Development in Magnet Technology ! (- taks Ch. Rohlof,
H. Dutz)

[] Deuteron Target polarization (- talk St. Goertz)



Hsmh.
LT ,MIN_/_,, 51 W04 O 9.T0=1)
[

M86ez:  uiod Buljiog

MGGET : iod Bunpin

M 16T e cWo/d /180 : Asuag
'saledoud easAud

cW/BW GE U0 I1R1USDU0D “Xew < DBuedons :
aURIgUIBLI SNOJsNW pue S8/a 10J Jebuep < |pws juabund seb sso1un0jod (€ HN —
2Inpao0.d-yossog-eaeH <
saseb usbopAy pue usboriu Jo uoireulquiod 19a11p ayl Aq paonpoad Ajensn EHN —
fosaid ¢ A €//T pelonodsip seb eluowwre  —
eAQI7 Ul uoWwY Jo aulIyS ay)
Jeau WoJJ swod 0] ples uisal wnbe pue 1jese 0] palidde

i
(#9240) uoxeIuowwe : Jeiuowwe — (EHN) eluowwe —

Sd11ddd04dd VINOININY



/80°0 =} < E(HO)SHED : auLeoA|B o [0/00A 0

c - i | s
:....__4...__1_.3_ i SR ETRISA TUSCRUILUE B0 LHHG e Ry | iy E_r_ ._u“h____...... e _=.|._|..“___._ o —u..n_..lu_.u.:..u.u - . .__._._U...."_H
EPUGUSIEE 240 Jo (D0-Eyan) uDigenuaosnd Jeead 31 B R R TORORGE i NGRS I MIRET
Yimp ORI ) L i FETE D ORI RELITRO]

__...___H.u__._..__u,._ USTIEL L 4] RO § () 2428100 O) PAPac L

Ir m £ § . 1 I.J. L g ] o
T I T T T T T — [6] e DG ke 13 . 5 an o L) =
e @ - CE A |
-lrrrrrurr _
-~ _
i L] -
__ -
| . o s _
.wm W L m _
t_n..q m. . " .—d i w ot ”ml
__.u__ _ ; 7 . [ | &
{1z .R:.M T B e __ _ .“.n.
1 5 | ....
\ _u.n _ ot )
i -
o . \eft./
1||...._..|. | /.,.ﬁﬁ..__." '
--...1... G ® .” *ﬂ..m.
~ -Lul..- Ayt _.u..
Eroae I
| |
E 1
q... .‘.u.u_

1 GZpue M T E % O =dSsexa|dwod [0/00A16 (A)ID Yim EHN
.'S9Xa1dWod 080410 41D Ylimejuowie
pa1jenbi|ay) padop am ‘|fe e auou Jo uolrezireod mojaneb Yyoiym JO | ‘DUOIYILUR|OIA pue
|AyW AusydioJo|yo-ied .ﬂo_xob_c-_b:g-.%% ‘lolpel s eIz ‘|1IzelpAy-|AnidiAusydip
‘sulpuiAydiod ‘spixalAydiod ‘WinIpos Se Yyons sielusd dlsulewefed Jo Jaqunue BulAn LYY
G0z (026T) 28 WIN :(NJ3D) »1Hauds

VINOWIAY ul uoirezirejod uolod olwreuAp 15114 : 06T



/600 =} < ¢(HO)"H®D :|00A|0 fe [oipaueyp Jo [09A|6 aus Ay

& X 117ew euowwe aind
ApAIrpJe Ag papuno.uns ‘xa|dwod ay) Jo SJ8isn|d JO UOIReWI0 ) 3Y) Uo paseq PPO N
:uolezirejod Jo ylolb mois

(76T pausijgndun) JebJagseyons M
(T.6T pausijgndun) jsog ap ‘M <

N3O e YJom Joe| Ag paui1juod 10N
1Gzpue M TRrY%OL=d: (A)D-|0psUeyl YyimEHN
T26T (N93D) Rieuds AQ S1insal uoliezie|od eyuny



Siuaw 1ldxe sosAyd Abieus ybiy Joj spelerew
196121 pazirejod Je118q JO UBWIdO PASP By}
ul ybnouypeaiq e aedipul Aew sy nsal asay | “ sioyiny

elosUIds 10T » G =S[edlpel
JO UOIIR1IUBJUOD MO| 018anpPsInoy g - 2 - awi dn-pling uolezire|od
1SCPUeMNZ0=P%9c6—="d %G06="d <
-WDsU0104d 10T - G6°0 :XN|4 PRI INWINJD Y
uoireipe.tt Buunp ENT Ul EHN
uo.oPAd0IYdUAS NHTD aul Jo weaq uoloud ABIA 08S UM uoireIpe.l |

¢ uopbuiqy ui doysxiopn pug pasebibl —

uopbuliqy ul doys)Iopn pug 81ojeq snl—
T¥T (626T) Ve, ‘111 sAud
(NY3D) pue|gney "IN-'C pue MSOMIUIN ‘O’ L
M G0 MOPQ BIUOCWWY pareIpe.ll| ul uolrezie|od feaPnN Jiweulq : 66T



(Ileg T Xe189s) Al utanfea jod uoenep 1seybly ||iis Aepoy [
1G9pue MZ0=kry%0L=4"%
Rejoes e iy ‘HI17, 417, 404 1V Bpun suolkeipe.l! [njsssadns
¢, uabonIN jsuoso|dx3 ¢
Ae(des 1 N7 Jepun Qi -HIT, 417, PeIR.I U019 [T
suoso|dxa Jo asred
aU] J0J UOISN|OU0D W1 Ou Sem aJsy) asnedad ‘Alinnde Jo dois jsuoso|dxg «
NH3O e €HN porIpelll uojoid Joyund
1GZPpUe MG0R %I =d ~ d4y0T G2 =
(reeagesd "a) ¢H e |jouelng
(Buuobliy e SDZ) perelpe.l] uoloid
1Gccpue NTRWIT—=d < WI/Bg0T-EC
(¢'[e 1 obue |\ Jo Adeoal Aym) M T e JB1eM 94 G UIIM [oURINg PR IR U0JI0S [T
(P1jos eem AjjediUeydsw e < ¢NTul
USZ01}) speaq Jo uoireifeiusip 01anp paseaddesip -8 10T - §'T Jo1fe [pubis-4 AN
ABSs "N SBUBNH'A 1) T 1 DV7IS 1 EHN poelpell! uolios (3
1 6uo| ‘d [fews — 1nod 9 2N I BIUOWW Y PaleIpe.ll J01Jeay

uopbuigy — dousiiom puz aus jo 0id s 99 ] R1S S I1IAII0R uollelpe |



1GCpUue MEOQO>ENIE =
1G2PUeHNGOPRPWTL =
1GZPMNOTReY%SE=d AN

M 2/ P3|gels d|qeucseal [edlpel eulblio
¢N b1y :"dwei Bulpesuuy

Ulwe B dn-pjing
LGZPUe MG0R %99 =d :EHN

-WD/-D,10T = S0P uoleipe.ll|
N "b1j ur uszouy-1seH 2dA) peag

161 d ‘2171 'd ‘T86T ‘lesed ‘el Jesnewpiig “[e 1® plReH N
SUOJIBR NN O — 10 RIJe NNOJ <
(M /8) 1V "bijui uoireipedliainreedwal-ydiH (e

X few a8yl uo dJNd»ay} Jo)
VINOIINY JO uoijeedsid syl Jojspoypuw g : 28 — 086T



apIxalAydiod/joueing
J0 ey} Uey} joaq apniiufiew Jo Jop.o aouelsisal Uolkeipey : Jueliodw|

1GZPpUreMTrYHSZ=d AN
1GZpue MT®r %S, =d ¢HN

WO /Bg10T - 7 = BSOP uoleipell|
uezolj AiMo|S :adAl peag

ea 'd ‘T86T ‘fseq ‘Oe oA ssneyig “fe © Apss N
SUOAIB®P NeD 0 —IV'IS
BuLioliuow gN@ ueuew.ad ylim M T e uoiripelll aineedwsl-mo (q



pe ;anu =’ J_ = 2 DN
= 3 j5@| -Mopea
| i
- \\\ Aemmy ‘// — A
y e Y : T.F_.__.ii._
OME V53 U IO o |
=% AL % I!_nl_.n_:xx . ] U, j H.E. N
7 m / .,

N gNe
3juawpadxy ﬂ

n % A®D 9°L - 50 oﬂ
q/w = Ajoeo
lajsoog .

-ya1juonoiysuis ﬁw A®D S'E - 5°0 . m uolneipell|
Buusayojans ﬁ
L+
SRS
. "o et
e " HOD  guewpedxg
FRLEETE Wi " 0 “ -:—ﬂh.—.—.n
inﬂin&.u = T -usuocipey
(mwazucy) g nl_:.ﬁﬁu %

Sdvl ¥ leueg [ejshi)

i EW:_m_v w.mm._CQJ_MLHQ;W-:W:O‘_E&_M |_

|
ey




First particle physics experiments
with Ammonia

1982 : NHs3: Brookhaven AGS  D.crabbetal.

{){) elastic scattering Proc. 3rd workshop
(Brookhaven) p. 488

1983 : Bonn-Electron-Synchrotron

ND; vydt - pn R Dosertetal.,

Proc. 4th Int. Workshop
(Bad Honnef) p. 13

August/ Sept.'B3 | Oct/Now ‘83 | May/June 84
Pril.
o,
Arrghed
herores, 77 P
L0 [aersied | 0y, TTH] An,
1k 17 ooy | 3, TTE
| i
3:I Jrl & +;.. =
TR
8 ND,
E{“\-
.
20 i
“Mﬁ-m-urd
el BN
1] l
o T 30 tEoarm 30 =10F

1985 : Bonn-Electron-Synchrotron
ND; ed§ - ed 1. Measurement with atensor
polarized deuteron target
— formfactor of the deuteron

separation of the electric
and the quadrupole

formfactor
W. Meyer et al., NIM A244 (1986) 574



Conclusions on the 3th Wor kshop

(Brookhaven)
 Trylow- and high temperature irradiated material in
the same apparatus
1983 : Bonn-—dedicated runsat 1K and 25T

high temperature irradiation : 20 MeV electrons

low temperatureirradiation: 1.5 GeV electrons
K.H. Althoff et al., Proc. 4th Workshop (Bad Honnef) p. 23
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Polarization mechanismsin AMMONIA
 Polarization of background nuclel

e IUN:Spinl -

—

° 15N: Spln 1/2 —

guadrupole moment
wide NMR signals

problems for NMR detection

solved:  Ch. Dulya, PhD thesis
S. Goertz, W. Meyer, G. Reicherz
Prog. Part. Nucl. Phys. 49 (2002) p. 464

easier NMR detection

14NHs3; 15°NH3 : EST established by Bonn-Liverpool
activities
R. Dostert et al., Proc 4th workshop (Bad Honnef) p. 33
G.R. Court et al., Proc 4th workshop (Bad Honnef) p. 53
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14ND3; 1°'ND3 : EST between D and 14N
EST between D and P (1 % P unsubstituted)

501

L0 1

Profon % 304
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104

Proton vs Deuteron polarisation in “ND,

20

Deuteron %%
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Radicalsin high-temperature

Questions:

N eeded:

iIrradiated AMMONIA

Differential EPR-Spectra | Integrated EPR-Spectra
m

"“NH, - radical

t/\/:"\/\l i .H'H'Wl 26
T \:i/ﬂ:muﬁ

“ND, - radical

H-H, [ Gaout] WG
H, =334 K

366G

Polarization mechanisms in deuterated Ammonia ?
High-temp. irradiated material : Differential solid state
effect ?

W. Meyer et al. NIM 227 (1984) 35

Low temp. irradiated material ?

In situ EPR
- Highfield EPR (- J. Heckmann)
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DNP in High-Hydrogen Glasses
1980-84  D. Hill and M. Krumpolc

Proc. 3nd workshop (Brookhaven) p. 479
Proc. 4th workshop (Bad Honnef) p. 94
Proc. 4th workshop (Bad Honnef) p. 84

Concentration on glasses based on amines and ammonia
1. high hydrogen content - 16.0 — 18.6 wt %

2. polar solvents facilitates Cr(V) solubility

— 2 families of glasses

1. borane-amine complexes e .
2. ammonium borohydride 8, vitrifying additives

Selected polarization cesults for samples prepaved at 200 (awception:
gample 16 was prepared at 125K). Each seselt rapresents & single sample,
excapt for sasple 1 which represents am average over elght samples. Meaning of
symbols: asmoniom berchydeide (AB), Borsme-ammonia (BA), borane-dimethylamine
(EDMA}, borane-sathylaming (BMA), dimethylamine (DMA), ethylamine (EA},
methylamine (HA).

Sample Compoaition EHEA-CT®  Wt.T=H Polarization (X)
o, By Wt. 10 fmi (+) £=)
1 Eaf . B5)aad.15) b nom. 16.0 B3 "
] BAl . 90)ARL . 1O} & fas, 15.3 1.1
3 EA{ B8R 12) b mom, 16,5 65
& DAl BLIBA].15) b nom. L& 0 Tis
L] HAL BS}EAL.1%) 5 mom, L. & B4& L
[ HAL.BSIRAL.L5) b noE, 16.4 79 &7
Y WAL . BOMBAL . 20) & pon, 6.6 14 (13
g HHjlf.!-E'.lh'l'.E!l}!-ﬂ.lf..!D’:l 4.5 17.% 78 ]
9 !-’Hjl:.ﬂ-lﬂll;.ﬁ':'.lﬁ:l!ﬁ.f.iﬂ'.' %% @on, 1.7 Bh
10 HTI!ﬂ.l?]Hﬁ{.SEI'?J'M.E.U'.' 2 BOm, 17.0 i
11 H!lf.flﬁ]!'lh'l'.lﬁ'll'ﬂ.l.t.?[!'fl 5 17.3 Té ik
12 m|3-:,ta}m[,¢ﬂ‘m.l:.3¢‘.| 5 mom. 17.4 4 7a
13 H3f.}IJH*{.3ﬂ}BM.}B] 3 mnonm, 17.4 73
1% mi.j{.-i.l}rlhl:.lﬂ‘.m.'.f.ﬁ‘.l 5 mom, 17,7 " ]
15 m|3-'_,a.1]m{.11}ul:-!?:| 5 nom. 17.% -1
16 HI[-}{.EHIDHH.lﬁ'.lll.luf.EI:I ! 17.7 B3 53
17 Iﬂljlf.é-!-:lll-!ﬁ{.lﬁ]-s.ll:.ii}‘.l b nom. 17.6 1.

18 m|3{,65}aut{4ls}ul;.1n‘.l &4 mom, 17.8 1]
i% Wty (. SOYBHAL. 20)BAL. 30) 1 nom, 17.% &1
0 HH;I:.?HAH.H]F-H.E-EI] & nom. 18.4 3% e
] | HH}[,H‘.IJ.HI:-!!]BJ.{.'l!} & mom,. LB, & 8
12 HH}I:.SIJAI!I'.'.{IS:I!-H.H} i non. 18.6 &%
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