Proton-Carbon CNI Polarimeter and MCP Detector
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The polarization analyzing power of Lhe elastic prolon-carbon scallering al Coulornb-
nuelear interference (CN1) region was recently proposed ag a possible polarimeter for RITIC,
1L 18 quile altractive becanse measurement is compatible with the pion polarimeter and the
detectors could be simple and inexpensive.

The analyzing power of p-C CXN] scattering can be described by spintlip and nonfip
amplitudes of nuclear and Coulomb interaction. Long time ago we measured them at T,
G3M eV which are shown in the Figure. At this low energy, the analyzing power at the CNI
repion mainly comes {rom the nuclear spin-flip amplitude. llowever, at high energy limit,
vuclear spanllip amplitude is expected Lo be zero and nonflip amplitude as pure imaginary
(dilfractive scattering). Then the analyzing power can be reliably caleulated and is 1%
al maximum (Figure), The analyzing power of p p (NI was measured at 200 (GeV and
consistenl with the theoretical values within the errors. l'or the p € CNI scattering, recoil
carbon must be detected. The kinetic energy of the carbon ranges from 90 to 500 keV for
Lhe CNI region. We have tested the micro-channel plate (MCI) as a possible detector for
Lhe recail carbon,

We have measured p (' elastic seattering using 10 MeV proton beam from the Tandem
van de Graal of Kyoto UIniv. The scattered proton is detected with a scintillator and the
carbon with the MCI’ in coincidence (I'igure). The carbon was successfully detected with
the MCP to about 100 keV. The energy spectra of the carbon were obtained at several angles
by using the T'OL" between the proton and carbon (Iigure). The TOL resolution was checked
by p p scattering and it was 24(psec.

The present MCT is double-layered and has an effective area of I4mm dia. The MCP
is easy to handle like a photomultiplier due to its high gain especially against electronical
noises. However it is sensitive to the low energy electrons and X-rays. By using this MCT,
we plan to study the multiple scattering and energy loss of the carbon in the carbon feil,
and the charge states of the recoil carbons. which are important for the design of the RIIIC
polarimeter. The combination of the MCT and silicon detectors will be also studied. For the
RHIC polarimeter, the rectangular shaped MCP with multi anodes will be used to obtain
both timing and position information.

In summary, by the present test measurement we found the MCP as useful device to
detect the recoil carbon for the RIIC p-CC CNI polarimeter.



16

Fiy. 4

3 ANALYZING POWER IN ELASTIC P-NUCLEUS SCAYTERING
AN. AT FORWARD ANGLES Ep=GSMeV _ D‘;t;ml Peteatial £
e —— ——ee
i . --r Mapdi LS B G LR HIE
244, C .21 SdFe
Ga¥e
& [ ]
.y o * e " ® i
o }
0 o2 . TH (CM) G
] ! t i
10 2¢0° 10 ip
-1} =.1%
\\
i 2 - - 2 Lo L
I "
0 .2 58,:
1 o
O A ] i = Ak Q
- Oﬂ‘
0 1 i 0 2 4 i
10 20 10 20
wd be -1 F
Ev. I —, 2k
{
20




Fia. 4.

3 ANALYZIWG POWER IN ELASTIC P-iUCLEUS SCATTERING L77
A : AT FORWARD ANGLES Ep=65MeV_ = Dpt;ml Polential 354
N —ee MRt LS B 4 L B
ZAF_J"_Z_E.& .21 S4re -
Lghe
] L]
.1} o e e e Sl
» I
"_JCI
0 & E L THICH i
10 20° 10 f)
ey B =L
b
"'.2 b= _“2 la \'I
L2 16 - .
lég .2 58,45
.' " ol
5 Iy @ B ) o
L
* L] 000
0 : : 0 e 1 = {
10 20 10 20
=1} b
_‘;':1_' L
27 r o 64Ni
e
0
= Lk
.
V2 40,
.1} v e
. »
L
] . } e i
10 ¢ 20
L]
-.1F




HamamaTse HC,P (Fabs% )

= #Dol-ﬂ-lole la)/epa

° SeqpsiTive oua /45}”4’
dia meler ¢ charned 12 e
‘ HUHM.(HC.P} 9. & T
VRCwum . Z D Tovwe.
Ceatn .. € AUKT) L X 10
doak count 3 Clsec/cwt
¢ Rise Time 260 psec.

© Pukse heigth Resolidion Gov/e (FwHM)

178



L74

ARD
05T e Supeness Dd pue dd 10y 13mod Furzd[eue aouaIapI21UT FeAONN-qUIONOY) ' 2IndLy

_...Wl =N mwm =

o0LQ oLO'D OO0
1 ole el

| \\ ’
_ /4 aLo'a

i | ¥ .
AN . 4F: 020°0

-
~ q
NN Y W
w
N N 4
oo 1§ Y .
g 7 OE0°0
[/
d+d=—d+d ——— 3 ./../_.
b=y M .
| MRIT X e
. 2 !
[ | 11 _ -
_ 0500



150

" prd w5 U z9

7 W 0 59 g7
0 B LS50l o) 9E
2% op .5 LbT
dnjss peuewradxyg 1814
OBl HuIos
LN \ [Tof UCqeo
\ 2y WD/ I3 -0 WS
4
3118 \\\\ ureaq uopoad ARINGL
<

a]due uoqIeD

42N



160

140

120

100

Bo

LD

40

20

E 1D | GOO000D

i Entries 271

= Mean 4558

- i 5 .3?14E—?1_

[l pon il oponooon D09 o 0 o Bnwonoboi bowosowon b sobvowow b e ow Ny e

H [l 02 03 (34 05 i 0.7 A
Mav

Fig.3 ‘The energy spectrum of the carbon ions.

proton angle = 27.74 |, carbon angle = 75.0
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