is bent sagitally, it is impossible to remove harmonics by small disagreement between 0, and 6,. The
focusing in the vertical plane and removing the harmonics is carried out with the segmented mirror
of the total external reflection. This previously manufactured mirror was modified.
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BBICTPBIiA, BECITAPAJUIAKCHBIM OTHOKOOPJIMHATHBINA JETEKTOP
PEHTFEHOBCKOT'O M3JIYYEHHS O/1120 C YIJIOM PETUCTPALIIA ®OTOHOB 10
180 T'PAJIYCOB.

B.M.Aympuenxo (a), M.A Byxus (a), A.A.Jlpospenwuii (a), M.C.Jly6posus (a), B.M.Turos (a),
A.B.Bacumses (a), 10.C.Benuokanus (a), b.I1.Tonouko (b), M.P Illapadyramaos (b)

(a) Hucmumym foepnoti Pusuxi um. [ M. Eyoxepa, Hosocutupck, 630090, Poccus
(b) Hncmumym Xumuu meepoozo meaa, Hosocubupcek 630090, Poccus

1. Beepenne

K sacrosmeMy BpEMEHH CO3JaHbl H YCHCIIHO HCIONB3YIOTCA B audpaKIHOHHBIX
HKCTIEPUMEHTAX B PJE MEXKAYHAPOAHBIX CHHXPOTPOHHBIX LICHTPOB ceMEICTBO OJHOKOOP AMHATHBIX
aerexTopoB pertrenosckoro mamywennsa OfF [1,2,3,4]. ITH AETEKTOPHI MO3BOMAIOT PETHCTPHPOBATH
doToHBI, paccesHHbIE HA yroa 0 30°, B To ke BpeMs CyLIECTBYET PsAX 3a4ad, B KOTOPBIX
Mpe/ICTAB/IAET WHTEPEC PETHCTPALHS Y-KBAHTOB C YI/IOM PACCCSHHA CYMICCTBEHHO Gomsme 30°. C
y1oii mempio ¢ komma 1999 B3 MA® mm. I'M.Bynkepa seaerc paspaborka gaerexropa 6es
NIPHHLUINEATBHONO OrPAHHYCHHA HA Yol PErHCTpamud PacCesHHOro y-kBaHTa. B HacTosummn
MOMEHT pa3pabaTHBaeTCs MPOSKT €O CEAYIOUHMH OCHOBHBIMA XapaKTCPHCTAKAMH:

e ckopocTs perncTpamm - 10 107 poronos/cex;

* OTCYTCTBHE TIAPaJIIAKCHOH OLMOKH JUIs BCEX YITIOB PErHCTPALMH TIPH (pmrCHpOBAHHOM (DOKYCHOM
PACCTOAHHH,

® TOYHOCTH H3MCPEHUA KOOPAHHATEI 0.5:10” pax mpu poxycHoM pacctosiamu 30 oM

* JHEPreTHYCCKAN HHTEPBAJl SHEPTHH PErHCTPUPYEMBIX (oronos: 5-10 k3B npu paboyem aBNCHHA
laTm.

2. YeTpo#cTBO H MPHHUKMIIBLI AeHCTBHS
2.1 Ilponopyuonansnasn kamepa

Jlerexroper cemeiictsa OJ] BHIMONHEHB! HA OCHOBE ra3OHATNONHCHHEIX apeiioBBIX Kamep,
pafoTaouEX B MPOTIOPLHOHATBHOM PEKAME. [MpuHUMNHATbHAS CXEMa ACTCKTOPAa H MPHHIKL ero
aelicteus nokasansl Ha puc. 1. INocne monaganys M TOTIOIIEHAS PACCEAHHOTO obpasuom ¢orora B
ra30BOM 0GBEME AETEKTOPA 3MEKTPOHE! MEPBAYHOM HORM3AIMH APEH(YIOT K aHOAY, TAC B CHIBHOM
SNEKTPHYECKOM Tione passuBaetcs nasuaa, O6pasosaBIMFiCs MPOCTPAHCTBEHHBIH 3apAJ JTABUHbI
HABOAMT 3apAj HA KATOAHBIC CTPHOEL. JTOT 3apsjl PErHCTPHpYeTCs H onudpOBHIBAETCA
sneKTpoHmKOi AetekTopa. Ilo pacnpeneneHHMIO HABEICHHOTO 3apsja ONPEASHICTCS KOOpAHHATA
TOYKH KOHBEPCHH Y-KBAHTA.

Jlns obecrieden s OHOPOAHOCTH XapAKTEPHCTHK ACTEKTOPA (3¢ dexTHBHOCT PErHCTPALMH,
KOOP/MHATHOE Pa3pELICHHE, 3arpy304Has CIOCOGHOCTh) MO Yy M OAHOBPEMCHHOIO HCKIOTCHHA
MapannaKkcHo# OmHOKA BMECTO MEPNEHAMKYIIPHOTO OTHOCHTEIBHOTO PACHOMOMCHHA AHOJHBIX
MPOBO/IOYEK M KATOAHBIX CTPHIIOB HCHIONB3YETCS NMapaslienbHOe. Ilpu 5TOM B caydae ONPEACHCHHA
KOOPAMHATHI TI0 HOMEPY cpaboTasuicii NPOBOMOYKH H3MEPHTE/bHAS TOTHOCTb ONPEACIICTCA HAroM
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AHOAHBIX NPOBO/IOK H cocTasnseT ~1 mm. [Ins 6onee Touroro ONpEAENCHHA KOOPAHHATEI BO3MOMKHO
HCMO/Ib30BAHHE METO/A LEHTPA TAKECTH PACIIpeeeHus HaBEACHHOrO Ha CTPHITBI 3apana. Hamqme
4CHMMCTPHH B paCrpefelNeHHH NPOCTPAHCTBEHHOrO 3apila B JABHHE 33 CYeT pasHoro
NPOCTPAHCTBEHHOr0 PACMONOXEHHA CHIIOBBIX JTHHHN SNIEKTPHYECKOrO MOAA MO3BOMAET MONYYHTB
TOYHOCTE B H3MEPEHHH KOOPAHHATHI A0 30 MKM [5,6,7].

2.2 Onexmponuxa

B xauecrse anexrponuxu mua poToTHna i Aerekropa O/(120 npegmonaraercs mcnoms3osars
anextporrky O13 ¢ TUTMC dmpmsr AnbTepa, 9TO MO3BONAET H3IMERSTH anropeT™ o6paborku

Karoanme sapanouyecremremsane TPEAYCHITATENH HMEIOT KO3(QHmEenT npeoGpazoBarmns
k=10B/nKn. Amanoroestit carman ¢ TIPEN7CHATENIeH NOCTYNAET O 3KPAHAPOBAHHEM BHTHIM Napam
B kpeAT KAMAK x 611okam snextponnkm AETEKTOpa.

Onextpornka ACTEKTOpa BKIKOYACT B cebf CEnMOnymH ¢ (opmuposatenama, 40 MI'm 8-
Gurossie FADC u normky or6opa COOBITHH, PacIIONOKEHHBIE B 06heIHHEHHOM KAMAK-monyre,
HEKOTOpSIC cTaHAapTEEIe KAMAK-Monynn & KOHTpOILIEp. :

2.3 Ilpozpammnoe obecneyenue o

Hna TecroB mporormma 6muto paspaboraEo mporpammmoe obecriedenre, no3Bormomee
HaOHpaTs JaEHbBIE ¢ Actexropa ana nocnexyiomeit OFF-LINE o6paGorka. Ans ynpasnenns paors
6noxamu ¥ BH3yanmaanmm HabHpaeMBIX AMITHTYAHBIX H KOOPAHHATHEIX CIIEKTPOB BCHOMB3yeTCA
MHOTOOKOHHBIH HHTEPEHC ¢ BOIMOKHOCTIO OPEACTABNCHHA JAaHHBIX B rpadHYEcKOM B madposom
dopmate, ¢ BoaMOKHOCTEIO oTo6pakeHus HabHpaeMEIx CIEKTPOB B PEXKHME PEaTbHOro BPEMEHH.

3. Tecrsl nerexropa u MOJEeHPOBaHUe

ODT20 detector =+ .

-

x_‘"'.'ti-\".‘i o L s _.
i ey (i, Forotorype of

i 'ﬁ‘-i 27 ] - ODI120 detector :
\‘ R s '1 fave iy g
T e Sl
Field shaping :
electrodes X,

'_Mnther'
board with
| amplifiersf

<~ Panel with connectors

o

Pue, L: Cxema uponopiumonainnen KamMenn 7 anextpomnay (001120.
HPOBEIICHO MONMHOE MOZAEIHPOBAHHE IMMpOTOTHIIA ,Ltc'rcxcropa. 0HTHMH3HPOB&H& reOMETpHA

kamepsl. Beimonnes pacuer cunoBmx nuHui SMEKTPHYECKOrO MOMNd B IEOMETPHH AETeKTOpa,
BRIOpaNa ONTHMATBHAS KOH(HIypaLHs [1014, pacCHNTAHA 3QPEKTHBHOCTS AETEKTOPA H OKHIaEMOE
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PadpeLICHHE JCTEKTOpa C y4€TOM BAHAHHA Auddy3uM, pasmepa ob1aka nepBHYHOMN HOHHM3aMy,
pacrnpeeneHHs CHIOBBIX JTHHHHA 3/IEKTPHYECKOro MO, PA3pelieHHs 3NEKTPOHHKH.

WaroroBnen mporotun AeTekTopa ¢ MyBCTBHTEbHOM 061acThi0 =120 oM’ NPOBEACHHI TEPBEIe
TECTHI.
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FAST PARALLAX FREE, ONE COORDINATE X-RAY DETECTOR OD120 WITH
REGISTRATION ANGLE UP TO 180 DEGREE
V.M.Aulchenko (a), M.A.Bukin (a), A.A.Drozdetsky (a), M.S.Dubrovin (a), V.M.Titov (a),
A.V.Vasiljev (a), Yu.S.Velikzhanin (a), B.P.Tolochko (b), M.R_ Sharafutdinov (b)

a Budker Institute of Nuclear Physics, Novosibirsk 630090, Russia
b Institute of Solid State Chemistry, Novosibirsk 630090, Russia

1. Introduction

At the present time the family of one dimension X-ray detectors OD is developed and applied
for diffraction experiments in a few photon factories in the world [1,2,3,4]. These detectors provide
the possibility to detect photons scattered at the angle up to 30 degrees. At the same time there are
many experiments, where detecting of y-quanta with disperse angle much more then 300 presents the
main interest. That is why since the end of 1999 in BINP the work under project of a new one
coordinate detector without any principal limit on the angle of registration of y-quanta was started.
At the present time the project with the following characteristics is under development:
» the registration rate up to 107 photons/s;
* parallax free for all registration angles up to 180 degree with the fixed focus;
* photon coordinate resolution ~0.5-10 rad for the focus distance 30 cm;
* photon energy range: 5+10 keV at the work pressure around latm.

2. Construction and a basic principles of operation
2.1 Proportional chamber

The OD detectors are based on gaseous drift chambers working in proportional regime. The
basic principles of operation and the scheme of detector are presented in the fig.1. Scattered photons
pass into detector through 0.7 mm thik Be window and absorbe in gas due to photoeffect. Electrons
of ionization drift along electric field direction to anode wires where gaseous multiplication takes
place. lons of avalanche induce charge on cathode strips. This charge is registered and calculated by
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electronics of the detector. Coordinate of y-quantum conversion point is measured using charge
distribution over the cathode strips.

To provide uniformity of the detector properties vs. photon angle (registration efficiency,
coordinate resolution, registration rate, etc) and eliminate parallax error we use the proportiona]
chamber with parallel

structure of anode wires and cathode strips instead of perpendicular one. The accuracy of
photon coordinate measurement depends on wires step to be ~1 mm. For more precise measurement
we apply the center-of-gravity method to cathode strip signal distribution. Existan
the avalanche space charge distribution around anode wire allows to measure th
coordinate with the precision up to 30 mkm [5,6,7].

2.2 Electronics

An electronics of the detector is located in CAMAC crate which contains a set of special
modules with shapers, 40 MK 8-bit FADCs and event selection logic joined to

gether in one super-
module by the fast “pin-channely bus, standard CAMAC modules and controller,
2.3 Soft |

For prototype tests set of programs was developed
from the detector for further OFF-LINE processing. The window interfac
CAMAC modules Mmanagement and presentation of an amplitude, coordinate and service information

in the graphic and digital form with the "' frame-by-frame" mode possibility.
3. Detector's tests and model calculation

QLI 20 detectipr

1
X _tavs "y r
S g.:ﬁ:(\/ V1
W :‘|t‘\.:'_l I:J_Jl.J ‘pmtmype of
EIPE let OD120 detector :
-: ~f . &

~ -
- -

Side view
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X y  |amplifiery

TS : -i_ el
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{ | board with
amplifiers

Field shaping
electrodes

¥
.
%
bt o
<
2
]

4nue| with connectors

Fif I: Schumatic view uf the QD120 Propurtional chamber and front-end
electronics,

The complete simulation of the prototype is carried out. The geometry of the chamber is
)t_imised. The study of electric field distribution in the detector geometry was done then the




resolution was calculated taking into account diffusion effect, practical range of the photoelectron,
electric field configuration and electronics resolution.

The prototype of the detector with sensitive area around =120 mm® was made. The first tests
were made and preliminary results are obtained.
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THE POSITION SENSITIVE DETECTOR 1D-160 FOR HIGH RESOLUTION POWDER
DIFFRACTION

S.E.Baru', E.A Babichev', V.R.Groshev', A.G.Khabakhpashev', G.M.Kolachev', V.V.Porosev',
G.A.Savinov', B.P.Tolochko?, B.J.Pirogov?, M.R Sharafutdinov?

'Budker Institute of Nuclear Physics, Novosibirsk, Russia.
*Institute of solid state Chemistry, Novosibirsk, Russia.

This detector is designed for high resolution powder diffraction researches. The angular
aperture of the detector is equal 160 degrees. The detector based on fast one-dimension multiwire
proportional chamber (MWPC) operating in direct photon-counting mode.

.I'_.‘l

Z
'\

Fig.1. The cross section of the gas chamber 1D-160. 1 - ceramic frame with wire structure; 2 — twin
cover; 3 - base plate, 4 —signals out unit.

The X-rays pass through the entrance window and produce in the drift gap primary ionization
which moves to the anode. The wires of the anode and top cathode are directed to the sample to
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avoid a parallax. In order to obtain sufficiently high X-ray detection efficiency the length of wires is
50 mm. The step of the anode and cathode wires is 1,2 mm. The total number of anode wires is 2304
There are two types of entrance window for operation at the different gas mixture pressure

Scanning mode
(angle scan)

Direct mode s 1]
[Cromet 2]

@
i
v
3
iR A Y vy v

and gas mixture Xe+20%C0, at 1
atm pressure are used, The efficiency

<6000 of the photon detection js 50-90%.
«00000 Baso, In «highy energy ranger the
350000 i f%ggf::: entrance window is changed on Aj |
0000 mm in thickness and the pressure of
g 250000 the same gas mixture is increased .up
= 200000 o 3 atm. The photon  detection

g 18000 efficiency is 25-50%,

B i The distance from sample to
0 detector is 1m, Consequently at the
& J o / ‘-1 channel 1,2 mm in width the angular
TN e e s sm, VI resolution is 1,2-107 radian (or 4). To
Two theta, deg improve the angular resolution we use
: a 5 2 the collimator on entrance window
F_lg. 3. "I'he test experiment in direct count mode. The with a width of 50 um opposite each
diffraction patterns of BaS 0., anode wire. The whole of the image is

obtained by detector together with the
collimator scanning in angular 4. In this case the resolution is 5-10°° radian (or 10%.

The test eXperiments with prototype with aperture 17 deg was carry out at synchrotron
adiation beamlines 2-3 and 4-a VEPP-3. At the beamlines 2-a the energies near 8 keV was used, at 4-
 near 30 keV. The powder BaSO, was used us a test sample at beamlines 2-a. L.A.Aslanov (Moscow
tate University) presented this sample for test experiment. The eXperiment was carry out in two
1ode of operation - direct count mode (Fig.3.) and scanning. mode,
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Fig. 4. The schema of the scanning mode realization at SR
beamline 2-a VEPP-3 by energy scan with step 3 eV.

In direct count mode the integral intensity for strong reflection was near 10° photons and for
weak near 10% photons. The positions of isolated reflections was determined. The deviation from
table value was less then 10 deg.

Big background, determined by scattering in the air was detected when energy was near 8 keV.
There was no problem with background when energy 30 keV was used.

The scanning mode was made by energy scan, because of construction characteristic of the
station 2-a, it was impossible to realize angle scanning. Each step in energy was 3 eV.

In direct count mode the reflections 301 and 020 was not resolved, but in scanning mode this
reflections was resolved.

Vladimir Groshev  groshev@inp. nsk.su
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HU3MEPEHHME BPEMEHHBIX XAPAKTEPUCTUK INOJTYTIPOBOJHUKOBBIX

AETEKTOPOB HA CHHXPOTPOHHOM _mJTY‘IEHHH H3 HAKOITUTEJIA B3I1I1-2M B
AHUATIA30OHE SHEPI'UM ®OTOHORB (0.251.25) K3B

B.I.Tonsaentepr', K.3.Kynep', A1l Huxonenxo', B.® Ianmopnn’, A H.Cy660tus’, A B.
Kanyuxait®, B.W. Haropusit®
1- HA® CO PAH, 630090, Hosocubupcx
2- BHHHI®, Capoe

Cunxporponnoe mamygenne (CH) nakommreneii S/IEKTPOHOB H MO3HTPOHOB SBISETCS
YAOOHBIM HHCTPYMEHTOM [Ii MCCIENOBAHHS BPEMEHHEIX XAPDAKTEPHCTHK PEHTTEHOBCKHX
ACTCKTOPOB B IIMPOKOM CTIEKTPaNnsHOM AHamasowe. Crtporas NEPHOAHMYHOCT, Benbimek CH
TMO3BOAAET ~ HCTIONB30BaTh  CTPOGOCKOMHYECKYIO — TEXHHKY PerHCTpauME H  obecreqnTs
HAHOCCKYHAHOE U CyOHAHOCEKYHIHOE BPEMEHHOE paspeleHHe.

B macrosume#r pabore 6simm POBEACHEl H3MEPEHHA HMITYIBCHBIX XAPAKTEPHCTHK
PEHTTCHOBCKHX MO/yNPOBOAHAKOBHIX Aetextopos, CIMI11, CITIA11-04 CITMIA13 B muamazore
dHeprad ¢orono (0.25+1.25) xaB. Hameperns Bmmonmsmacs Ba crammum «Merponoram»
Haxonmrens BOIMI-2M. Kaman He comepuT TexHOMOrHIeckix 3armymex u obecreyuBaeT BEIBOA
Ha pafouyro cramumo mysok CH ¢ SHEPruAMH (OTOHOB B JHANA30HE (0.25+1.25) =B.
Hccnenyemsiit gerexrop pacmomaraercs ma paccTosHAE 15.7 M OT HCTOYHMKA M3TyyeHHA,
Hamepenns nposoaunucs MPH SHEPrHH 3EKTPOHOB B Haxomurene 509 M3B, wacrora obparnenus
nydKa anekTporoB 16,76 MI'nm. B pafore mcrions3oBamach TexHHKa PETHCTPallAH CHIHAJIOB
omycaHHas B paborax '

Pucynok | mnmocrpupyer NPHHUMANB HIMEPEHHH BPEMEHHBIX XapPAKTEPHCTHK PEHTTEHOBCKHX
Aetexropos va CH.
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B macrosmeit paGore Grimm TIONyICHEl MMIY/IbCHEIE XapaKTEPHCTHKH ACTEKTOPOB THma
CImiall, CImigll-04 = CITIAL3 npu manpsxerun CMemerHs or 50 mo 300 B. Ha puc.2

Hetexrop Unmr, B| i Bak, Ma [ i tem, mxa i neT, Mxa | dpont,aC t1/2,8c
CIIIIT 11-04 Nel4 100 19,4 6,32 23,32 0,68 1,60
CITITT 11-04 Xe20 100 12,1 1458 12,65 0,64 1,58

crg 13 100 4,46 1,19 100,00 7,81 18,61

CIIIT-11 Ne6 100 9,29 1,19 176,48 135 13,85
CIIIIA-11 Nel 100 9,83 0,40 182,61 0,99 14,73
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MEASUREMENT OF TIME RESPONSES OF SEMICONDUCTOR DETECTORS WITH
SYNCHROTRON RADIATION FROM THE VEPP-2M STORAGE RING IN THE PHOTON
ENERGY RANGE OF (0.25 | 1.25) KEV
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B.G Goldenberg', K.E Kuper', A.D Nikolenko', V.F.Pindyurin', A.N Subbotin', AV Kaj
V.I.Nagorny'
| - INP SB RAS, 630090, Novosibirsk
2 - ASIIEP, Sarov

.,

Synchrotron radiation (SR) of electron and positron storage rings is a convenient tool for
investigation of time responses of X-ray detectors in a broad spectral range. Strict periodicity of the
SR flashes allows usage of stroboscopic registration equipment and guarantees nanosecond and sub-
nanosecond time resolution.

This work presents similar measurements of pulse characteristics of the X-ray semiconductor
detectors SPPD11, SPPD11-04 and SPPD13 in the photon energy range of (0.25+1.25) keV. The
measurements were conducted at the “Metrology” station of the VEPP-2M storage ring. The
beamline contains no service plugs and provides output of the SR beam with photon energies in the
range of (0.25+1.25) keV to the operation station. The detector to be studied locates in 15.7 meters
from the radiation source. The measurements were conducted at a 509 MeV energy of electrons in
the storage ring, the electron beam revolution frequency was 16.76 MHz. We used the signal
registration equipment described in works "% *.

Fig.1 presents schematically the concept of measurement of pulse characteristic (PC) of
detectors in the X-ray range with application of SR. i

BT T
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~ response ot the measurement system SR beam; & - symbol of intsgral
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Fig.1 Diagram of the measurements Fig.2 Diagrams of SR flashes

and PC of detectors

The pulse characteristic was found from the system of equation by the Tarasko method *.

Pulse characteristics of detectors of the SPPD11, SPPD11-04 and SPPD13 type were obtained
in this work, at a bias voltage of 500 to 300 V. Fig.2 presents a typical time diagram of SR flashes
and pulse characteristic of detectors. The pulse characteristics were deconvoluted with the help of
the program ConvLab developed by ASIIEP.

Table presents the main time parameters for the detector pulse characteristics.

Detector Uv I.,ma | [cuage, pa | I detector, pa | front,ns width, ns
CIIIIO 11-04 Nel4 100 19,4 6,32 23,32 0,68 1,60
CIIIIT 11-04 Xe20 100 12,1 1,58 12,65 0,64 1,58

cang i3 100 4,46 1,19 100,00 7,81 18,61
CIHII-11 Ne6 100 9,29 1,19 176,48 1,15 13,85 |
CIIIIa-11 Nel 100 9,83 0,40 182,61 0,99 14,73 %
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W3MEPEHHE CIIEKTPAJIbHOM YYBCTBUTEJLHOCTH IIOJYTIPOBOJHHKOBBIX

AETEKTOPOB C HCIIOJIb30BAHUEM CH U3 HAKOTIUTEJIS BAIII-2M B
CIIEKTPAJTbHOM JUAIIA3ZOHE 0.25-1.25 KEV.

B.B. l'aranos’, B.T". Tomsaentepr’, H.B. Kopanenxo', K.3. Kynep', A.T. Jlerkoasmvos!, UH.
Hecreperxo', A.JI. Hukonerxo', B.®. IMusmopus’, A H. Cy66oran’, B.A. Yepros',

1 - HA® CO PAH, Hogocubupcx.
2 - BHHH3®, Capoe.

Craxporpornoe manydenne (CH) anexrponmsx u TIO3UTPOHHAIX HAKOMHTENEH - yAOGHBIH
MHCTPYMEHT MU HCCNEJOBAHHMA CIEXTPATbHBIX XADAKTEPHCTHK DEHTTEHOBCKHX AETEKTOPOB B
ITHPOKOM CIIEKTPAIbHOM AHANA30HE. §

B nammoit pa6ore mpeacraeness: PE3YTIBTATEl H3MCPCHHH CHOEKTPATBHBIX XaPAaKTEPHCTHK
PEHTreHOBCKHX aerexropos Tuna CITIA11, CTIII11-04 1 CITIA13 & CHEKTPaIbHOM JHANA30HE OT
0.25 0 1.25 xoB. Mameperus NpOBOAKIHCE B CTARIHE “Merponorus” maxonurens BAIMT-2M.,

Haxonurens Geut npunar B kavecrse 3tanonsoro PEHTTEHOBCKOr0 HCTOYHHKA C H3BECTHBIMH
COCKTPAMBHEIMH napameTpamu. [lonnas momHOCTs myuxa Geima aTTecToBaHa C HCIIOMb30BAHHEM
kazoprverpa. TlorpemsocTs maveperns nommo#r mommocts CU cocrasmma me Gomee 1 %.
CrexTpansHas uyBCTBHTENbHOCTS ACTEKTOPA BOCCTAHABIIHBANAC M3 DE3yNbTATAM U3MEPEHHS
OTKJIAKA ZeTeKTOpa Ha Gensii mywok CH, mpommeaummit uepes HabOp aTTECTOBAHHBIX MO TOLIAIOIHX
$uneTpoB.. TowHOCTs HaMepeHHil cocTasuma 5 %. HMavepenns mposoannucs Ha AByX pasmHaHbx
SHEprudx B Hakonurens (500 m 391 MaB).

ATTecTauns GHIBTPOB NPOBOAHIACH HA TOH XKe CTAHIHH C HCIIONb30BAHHEM JBY3EPKATLHOO
MoroXpomatopa. [lpomyckamue ¢umsTpos 6BT0 H3MepeHHO HEMOCPEACTBEHHO B CHEKTPANbHOMH
0071acTH HX HaHGOMBLIETO TMPOMYCKAHHA (B paiiore K nwmu L - xpaes mornomenns 3mementos,
BXOAAIHX B cocTaB QumbTpoB. [Ipn maMepeRuax Gbina HCMONb30BaHA napa MHOIOCTIOHHBIX 3epKa
W/Si ¢ mepuoaom 26.8 A.

Ha Prmc. 1 mnpeacrasnenmo mamepenmoe mornomenne TPEX pasiHYHEBIX (HIBTPOB,
BKTIOHAKOINAX B ce0a KOOAIBT, HAKEIb H MEIb.
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dHeprusx - 1332 u 617.5 3B. Mamepenna KpuBBIX KauyaHus HecyT uH(OpMaImiO o CHEKTPaThHOM
PA3pEIEHHH MOHOXPOMATOPA M BKIAJ€ B HIMEPEHHBIH CHIHAT MATKO# 3epPKaIbHOMH KOMIIOHEHTH],

JIuteparypa:

N.I.Chkhalo, A.V.Evstigneev, M.A Kholopov, V.V.Lyakh, A.D.Nikolenko, V.F.Pindyurin
and A N.Subbotin. Nucl.Instr.and Meth., A359(1995)440.

Anton [Imutpresnd Huxonenko A.D.Nikolenko@inp.nsk.su

MEASUREMENT OF SPECTRAL SENSITIVITY OF SEMICONDUCTOR DETECTORS
WITH SYNCHROTRON RADIATION FORM THE VEPP-2M STORAGE RING IN THE
PHOTON ENERGY RANGE OF 0.25-1.25 KEV.

V.V. Gaganov?, B.G.Goldenberg', N.V. Kovalenko', K.E Kuper', A.G. Legkodymov', IN.
Nesterenko', A.D Nikolenko', V.F Pindyurin', A.N.Subbotin?, V.A. Chernov'.

1 - INP SB RAS, Novosibirsk.
2 - ASIIEP, Sarov.

Synchrotron radiation (SR) of electron and positron storage rings is a convenient tool for
investigation of spectral characteristic of X-ray detectors in a broad spectral range.

This work presents similar measurements of spectral characteristic of the X-ray semiconductor
detectors SPPD11, SPPD11-04 and SPPD13 in the photon energy range of (0.25+1.25) keV. The
measurements were conducted at the “Metrology” station of the VEPP-2M storage ring. The storage
ring was assumed as etalon X-ray source with high-accuracy computational spectral parameters. The
total beam power was attested by the calorimeter. In general, the measured SR power values agreed
with the computational ones within 1%. The detector spectral sensitivity was restored from the
measurements of detector response to the white SR beam, which was passed through a set of
certified absorbing filters. The accuracy of measurements is about 5%. The measurements were
conducted at two different energy (500 and 391 MeV) of particles in the storage ring.

The certification of the filters ware provided at the same SR station using the two - mirrors
(multilayer mirrors) monochromator. The transmission of the filters was measured directly on the
spectral field of near its maximum transparency (near L or K-absorption ages of components of
filters). For this experiment we use a pear of W/Si multilayer mirror (a period 26.8 A).

Fig. 1 presents the experimental data of spectral transmission of three different filters, which
included cobalt, nickel and copper.
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For the propose of the monochromator testing we have conducted a measurements of its
rocking curve. The Fig. 2 presented the results of this measurements on two different energy (617.5
and 1332 eV). This measurements given the information about resolution of monochromator and
contribution of soft specular component in the measured signal.

290




References:

N.I.Chkhalo, A.V.Evstigneev, M.A.Kholopov, V.V Lyakh, A.D.Nikolenko, V.F.Pindyurin
and A.N.Subbotin. Nucl.Instr.and Meth., A359(1995)440.

Anton Nikolenko a.d. nikolenko@jinp. nsk.su

8-159 . '
MYJIbTH-CIIEKTPO30HAJILHBIE JETEKTOPEI AJIs1 SKCIIEPUMEHTOR

C BPEMEHHBIM PA3PEINEHUEM HA IIYYKAX CH

M.T. ®enoros
HAD um. I M. Byoxepa CO PAH. 630090 Hoeocubupcx

Pertrenosciue skcnepements: ¢ Bhicommy BPEMCHHBIM pa3pemnenneM (ompeaensemsn
9aCTOTOH  HpPOXOXNEHHS  Gamueir) TPOBOAATCS, KaK INpaBANO, Ha "Gempx” (ue

CHETHOrO pesKAMA HX paboTsl.
B noxnane paccmarprsarorcs CTPYKTYPbl HHTEIDHDYIOIIHX PEHTTeHOBCKHX JICTEKTOPOB (KaK
OAUHOYHEIX, TaK H MHOTO3/IEMEHTHBIX), NO3BONAIOMAX Pa3feNuTh AHANAZOH HX pabounx suepruii

OJHOH M TO¥ e nuomanu AETEKTOpA. :
Cenexums  ¢oronos mo SHEPTHAM OCYINECTBAAETCS 3a cyer Pa3MHYHA uX rny6uR
TPOHHKHOBCHUS B JETEKTOp, a (OpMApOBamme CHTHATIOB OTAENBHBIX MOANHANA30HOE -

MHKPOCTPHIIOBEIE H PIN-AETEKTOPE) pa3feTeHHeM.

MoxHo oxwumats, uro TIPAMCHEHHE TaKHX JETEKTOPOB NPH H3y4eHHH SricTponporekaromux
HPOOECCOB MO3BONHT OLEHHBATh M3MEHEHHE CIEKTPA PErUCTPHPYEMOro HATYHEHHL M TeM caMimy
SHAYHTE.IbHO YIPOCTHTS HHTEPIPETALIHIO Pe3ynbTaTOB.

Mirxann lennagsesiry dexoros Jedotov@inp.snk.su
MULTI-SPECTROZONAL DETECTORS FOR TEMPORAL-RESOLVED SR
EXPERIMENTS.
M.G. Fedotov

Budker Institute of Nuclear Physics, 630090 Novosibirsk, Russia

impedes the interpretation of the results.

At the same time application of monochromators proves to be impossible due to significant
loss of intensity, application of energy-resolved detectors - due to the counting mode of their
operation. In this paper the structure of the especial integrating-mode X-ray detectors are

considered.
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These detectors (single- and multi-element) allow to divide the range of their working
energies into a few relatively independent sub-ranges. Herewith the recording of the signals for al]
sub-ranges is carried out simultaneously (within the time of one bunch passing) and from one the
same area of the detector.

The selection of the photon energies is accomplished owing to the distinguish of the depths of
X-ray quantum penetration into detector, the formation of the signals for sub-ranges - owing to the
spatial (for multi-layer hybrid structure and for divided-gate microstrip detectors with edge
illumination) and temporal (traditional microstrip and pin detectors) separation. It is expected that
application of such detectors for the studies of short-time processes will permit to estimate the
variation of a spectrum of recorded radiation that simplify violently the interpretation of the results.

Michael Fedotov fedotov@inp.snk.su
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KOOPIWHATHBIE JETEKTOPBI U1 PEHTTEHOTPA®UYECKUX YCTAHOBOK
HA APCEHMIE r'AJLTHS

Y. Adzesrar, O.I1 TonGaros, B.I'. Kanaes, A.U. [Toranos,
JLII. Mopoxosua4enko, A.I1. Bopo6sés, A.B. Xas.

OI'VII «HHHIIII», 2. Tomck, yn. Kpacnoapmeiickas, 994

PaspaGorassl KOODAMHATHBIE ACTEKTOPHl HA APCEHHAE TA/LTHA IS peATresorpaduyeckux
YCTaHOBOK cKamHpyromero Tuma. Co3zamel ABe MOAMQUKANAH AETEKTOPOB AN  MpHEMa
MOHHSHDYIOWICTO HITYYEHHS MNapajiNefbHO H MNEPNEeHAHKY/IAPHO HANPABACHHIO 3MEKTPHHECKOrO
nons B o6véme merexropa. JleTeKkTOphl HMEIOT 64 akTHBHble OGNACTH, BBINONHEHHBIE C MIATOM
100mxm, [I18 AOCTHOXKEHHA MMHHMAIBHOH EMKOCTHOM H PE3HCTHBHOH CBSA3H MEXIY AKTHBHEIMH
007acTAMU OHH Pa3AENCHB Y3KMMH WMETAMH, Pa3pe3aioOWMMH TENO JETEKTOPA HA OTAENBHBIE
anemerThL. Lllenn B noIynpoBOAHMKE OMYYEHb DEAKTHBHEIM HORHBIM TPABJICHHEM.

JleTeKTOPE! BEITIOTHEHB! M3 3MHTAKCHATLHOTO MATEPHANA C KOBLEHTPALMEH CBOGOZHEIX
HocuTener ny=5:10"%cm> u Tommumoit 40-45MmxM. BXOZHAT eMKOCTD SHSHKM JeTeKTOpa B
3aBHCHMOCTH OT MOAH(HKaLEH AeTexTopa cocTasuiet 0,1 - 0,25 nd. Ha Bropom THIe AeTeKTOpOB,
rA¢ NPHHUMIHATLHO HEBO3MOXKHO HCHOTb30BaTh OXPAHHBIE KOMbLA, MOMYYEHBI TEMHOBEIE TOKH
300nA sHa oxny syeiiky. [leTekTOps PaGOTOCIIOCOGHE! NPH H3MEHEHHH HANDSKEHHA TUTAHHMA OT 0
Ao 400 B. HommransHoe Hanpsoxenue nutarus 50-70 B. JletekTopst 06eCneuHBAIOT NPaKTHYECKH
100% cGop 3apsama a7a BCe BHAOB HOHMIMPYIOWIEro M3mydeHms (a,B,y — wacTHmm ). Bricokoe
Pa3peMICHHE ACTEKTOpPa MO3BO/ACT NPH KOMHATHOH TEMIIEPATYpPE BHIABHTb TOHKYIO CTPYKTYPY
cnektpa ot “*'Am 8 o6nactu snepruii 14 1B.

['ennannii Mcaakosuu Aiisenurrar stalker @mail tomsknet. ru

GaAs X-IMAGING DETECTORS

G.LAyzenshtat °, O.P. Tolbanov **, V.G.Kanaev *,
A.LPotapov °, L.P.Porochovnichenko *, A.P.Vorobiev °, A.V.Khan *

“ Scientific & Production State Enterprise “Semiconductor Devices Research Institute”, Russia
® Siberian Physical Technical Institute , Russia, Tomsk E-mail: tolbanov. rif@elefot. tsu.ru
“ Scientific State Center “High Energy Physics Institute”, Russia, Protvino

GaAs coordinate detectors for X-ray systems of scanning type have been developed. Two
modifications of the detectors have been constructed: for ionizing radiation detection in parallels and
perpendicularly to the electric field direction in the detector bulk. The detectors are made as a line of
64 elements with 100um pitch. In order to reach minimum value of coupling capacitance and
resistance coupling between active regions the latter are separated by narrow gaps on unit cells
(Fig.1). The gaps are made by means of reactive ion etching.
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