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Report of  the technical 
coordinator Outline 

• Infrastructure
• Construction work in the SPD hall
• Installation of bio protection walls
• Location of DAQ and control rooms

• SC solenoid magnet
• Progress on detectors

• Range System (RS)
• EM calorimeter (ECal)
• Straw Tracker (ST)
• Time-of-Flight (TOF)
• Focusing Aerogel RICH (FARICH)
• MicroMegas (MM)
• Beam-beam-counter (BBC)
• Zero Degree Calorimeter (ZDC)

• Conclusion
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Завершён монтаж элементов климатического оборудования в зале SPD и Control Room.  

Завершён монтаж высокоскоростного оптоволоконного интернета, осуществляется настройка и подключение к общей 
сети Лаборатории. Установлены точки доступа WIFI. 

Согласно проектной документации установлены электрические щиты, розетки. Прокладывается электрическая 

проводка.  

 

SPD experimental hall
Installation of climate control equipment has been completed

- WIFI access points installed 
- Installation of high-speed fiber-optic Internet has been completed 
- Configuration and connection to the general network is underway 

• Electrical panels and sockets have been installed 
• Electrical wiring is being laid 
• The hall itself is currently used for storing concrete 

blocks of biological protection and collider elements
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Installation of  bioprotection in the SPD experimental area

Current state (2023) 1-st quoter of  2024

Next step in 2024 End of  2024 (till ~2030)

3according to a meeting with the accelerator teem in June



Installation of  sub-rail plates and rails

Sub-rail plates were delivered in 2022. Rails and roller skates have been produced. Waiting for delivery.

• Meeting with the accelerator teem in June ->  insisting 
on installing the concrete bridge ASAP

• Mounting sub-rails and rails will have to be done before 
installation of bioprotection blocks

• (Sub-)Rail mounting procedure will take ~1 month and 
will be done by “Pelkom” foundation slab

sub-rail plate

rail

photo from MPD hall
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SPD

MPD

bld.1A

bld.205

bld.14bld.2

Allocation of  DAQ electronics 

• Inside the detector itself
• Side and top platforms of detector
• Two rooms for SPD control and DAQ in bld. 17
• Perhaps rooms in the STARABAG building
• Bld. 14 for the online filter farm (or LIT, as an 

option)

Building 14: for server equipment, 
data storage and transmission 
systems (300 kW)

SPD control 

and DAQ 

rooms

Building of STRABAG
Building of STRABAG

bld.17
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Plan of building 17 from the side of  SPD

Стадия Лист Листов

Стадия Лист Листов
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Кран подвесной
Q=3,2т

Кран подвесной
Q=3,2т

Кран подвесной
Q=3,2т

Кран подвесной
Q=3,2т

Кран подвесной
Q=3,2т

Кран подвесной
Q=3,2т

С. Ж.

Площадь,
м²Наименование

Категория производства
по взрывной,

взрывопожарной и
пожарной опасности

Номер
по

плану

Тамбур146/1

151

145

Грузовой тамбур

Коридор146

Электрощитовая

Тамбур

148

143

150/1

150/2

Вестибюль

Санузел

Комната уборочного инвентаря

149

147/1

147/2

147/3

147/4

Гардероб домашней одежды

147/5

Кладовая чистой спец. одежды

147/6

Душевая

147/7

Гардероб рабочей одежды

146/3

Кладовая грязной спец. одежды

Тамбур

144

142

Помещение водоохлаждения

Помещение узла ввода

Помещение оперативного пункта

Комната уборочного инвентаря

150

Помещение вентиляции

Помещение ИП ВЧ систем

Техническое помещение

152/1

153

141 Помещение ИП ВЧ систем

Санузел146/2

Площадь,
м²

ЭКСПЛИКАЦИЯ ПОМЕЩЕНИЙ

Наименование

Категория производства
по взрывной,

взрывопожарной и
пожарной опасности

Номер
по

плану

Помещение детектора SPD140 В4

140/1 Участок разгрузки В41127,5

20,0

7,3

Лестничная клетка

Вестибюль112/6

112/4

54,3Техническое помещение (ССО)133

53,9 В4Помещение оперативного пункта (SPD)136

60,0 В4Помещение оперативного пункта137

39,1Электрощитовая135

3,0Санузел

2,9Тамбур

3,1Кладовая грязной спец. одежды

10,0Мужской гардероб рабочей одежды на 9 чел. кат. 1в

Душевая 5,5

2,9Кладовая чистой спец. одежды

8,8Мужской гардероб домашней одежды на 9 чел. кат. 1в

2,0Тамбур

2,7

3,0

3,0

Комната уборочного инвентаря

Санузел женский

Санузел мужской

134/3

134/2

134/1

18,8Вестибюль134

20,2Лестничная клетка138

9,2Тамбур139

Техническое помещение131

149,1

93,6130 Д

19,6

Коридор128

Грузовой тамбур 126,7127

50,0Помещение сбора трапных вод125

В4

132/1

132/2

132/3

132/4

132/5

132/6

132/7

129 75,3 В4

128/1

В4

Помещение хранения резервного оборудования

112 Помещение тоннеля коллайдера (полукольцо W) В4

112/5 Помещение ввода коммуникаций

Помещение узла ввода 29,4130/1

19,8

133/1 Помещение ИП ВЧ систем 59,3

В4

136/1 Тамбур 3,2

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Д

Д

130/2 75,9

Д

Помещение водоохлаждения Д

114,5

109,0

24,5

161,0

85,7

131,5

4,0

3,0

1,5

2,1

8,2

2,4

6,0

9,8

2,3

2,0

32,5

24,5

25,8

2,5

3,8

150/3 Тамбур 4,2

32,7

112/7 115,0 В4

152/2

Помещение ввода коммуникаций

Коридор коммуникационный 336,0

161,0

31,5

1324,9

1996,5

ФРАГМЕНТ ПЛАНА НА ОТМ. -3,190
в осях 202 - 212, Е2- П2

202 212

И2

К2

Л2

М2

Н2

Ж2

Е2

П2

по 2

140

140
2

План на отм. -3,190

140/2 869,0 В4Участок размещения детектора SPD

Помещение ввода коммуникаций

Помещение ИП ВЧ систем

В4

В4

В4

В4

В4

18217216215214213212211210292

Е2

Ж2

И2

К2

Л2

М2

Н2

23

13

12

22

32

42

52

62

72

82

Д3/1

И2/1

И2/1

R34460

 126

 124

 123

 121

 121
1

 112

 133

 136 137

 135

 134

 138  139

 131

 128 127

 125

 132
1

 132
2 132

3

 132
4

 132
5

 132
6

 132
7

 134
1

 134
2

 134
3

 128
1

 112
6

 112
4

 129

 112
5

 122
1

 122
2

 130
1

136
1

Ж2

И2

К2

232 242 252 262 272 282 292 302 312

Л2

145

 146
1

 147
1

 150
2

 150
1 147

2

 147
3

 147
4

 146
2

 147
5 147

6

 147
7

 146
3

149

157153

146

144

148

143

141

142

154

Е2

Н2

М2

 181
14

 181
13

140

140
1

202192 222212

192 222

140

140
2

140
2

Д2

Г2

В2

Б2

А2

П2

 120
1

 133
1

по 7

9

по 7

9

6

6

8 8

 130

 130
2

151

150

Р2

С2

У2

Т2

П2

172 232 282

 150
3

 112
7

 152
1

 152
2

 122
3

85,0Коридор

Техническое помещение (ССО) 82,0

33,7Техническое помещение (вакуумнасосная)

126

124

123

Д

Номер
по

плану

Категория производства
по взрывной,

взрывопожарной и
пожарной опасности

Наименование

ЭКСПЛИКАЦИЯ ПОМЕЩЕНИЙ

Площадь,
м²

В4

121/1 Комната уборочного инвентаря 3,5

122/2 Помещение вытяжной венткамеры В4

122/1 Помещение приточной венткамеры

-

-

В4

122/3 Помещение приточной венткамеры

В4121,6

28,2

24,5

Помещение тоннеля коллайдера (полукольцо E) В4181

181/13

181/14 Лестничная клетка

Вестибюль 100,1

17,6

2857,8

181

К2

382312

А2

222192

112

12

23

А3

П3

241

11

383

293263Схема здания 17
183

Проектируемое здание 17

Существующее
здание 1

К2

383

31

241

41

51

61

71

81

91

101

111

121

131

141

151

161

171

181

191

201

211

221

231

C1

312 322 332 342 352 362 372 382

Л2

176

11 21

174

170

165

164

162

161

160

156

В1

Г1

Д1

169 168

167

163

 181
10

159158

157

153

 167
1

 167
2

 161
1

 181
9

 181
8

 160
1 160

3

 160
2

 162
2

173
172

166

 162
1

181

 181
1

 181
3

 181
5

 181
7

155154

Е3

М2

Г1

71/1

В1

Б1

А1

К1

И1

Ж1

Е1

Д1

Р1

П1

Н1

М1

Л1

 181
4

 181
2

111

121

131

141

101

171

175

 163
1

 181
17

Площадь,
м²

ЭКСПЛИКАЦИЯ ПОМЕЩЕНИЙ

Наименование

Категория производства
по взрывной,

взрывопожарной и
пожарной опасности

Номер
по

плану

Комната уборочного инвентаря160/3

160 Лестничная клетка

157

158

Техническое помещение (ИП СИП)

155

159

Коридор

Вестибюль160/1

Техническое помещение

156 Помещение сбора трапных вод

Техническое помещение (вакуумнасосная)

160/2 Санузел

154

Техническое помещение

19,6

22,7

27,7

32,0

92,0

22,7

3,8

2,8

22,5

37,2

В4

В4

В4

В4

175

Лестничная клетка

181/10

Кладовая

Санузел

181/9

167/2

167/1

168

Техническое помещение (вакуумнасосная)

174 Помещение водоохлаждения

173 Техническое помещение (ИП СИП)

171

169

170 Коридор

Помещение сбора трапных вод

Вестибюль

167 Коридор

165 Лестничная клетка

164 Помещение узла ввода

163

Помещение уборочного инвентаря

Санузел

Лестничная клетка

181/8

Лестничная клетка

Лестничная клетка

Техническое помещение

181/7

Лестничная клетка181/5

181/3

181/1

Лестничная клетка

Техническое помещение

162/1

166

Помещение тоннеля коллайдера (полукольцо E) В4181

Помещение уборочного инвентаря

Помещение техническое

161

162 Коридор

Грузовой тамбур

162/2

161/1

172

181/4

181/2 Кладовая негорючих материалов

181/6

45,4

17,5

17,3

20,2

62,1

50,3

6,1

20,2

3,9

Вестибюль 15,3

48,0

20,1

20,1

7,6

22,1

80,5

16,5

35,6

44,3

38,2

8,0

19,1

25,8

31,5

2857,8

20,3

21,2

17,1

173,0

33,1

162,4

В4

В4

В4

В4

В4

Д

Кладовая негорючих материалов Д

Кладовая негорючих материалов Д

163/1 Помещение хранения резервного оборудования 64,5

Вестибюль

181/17 Помещение сбора трапных вод 57,6

 181
6

К2

382312

А2

222192

112

12

23

А3

П3

241

11

383293263Схема здания 17 183

Проектируемое здание 17

Существующее
здание 1

160'

115'

Г'

Д
И

Е
Г

116

117

118

119

32

33

34

31

30

29

28

27

26

25

24

23

120

100

99

98

Б1

97

121

96
8486

114

112
113

С Р П Н М

111

110

109

106

105

104

103

95

94
93 89

К

В

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

191

191 Помещение техническое В4

191/1 Тамбур

191/2 Лестничная клетка

140,0

10,0

11,0

182

по 2

по 1

по 1

по 1

по 1

10

10

по2
по2

11

11

12

12

13

13

Разраб.
Гл. спец.

ГИП

Нач.отд.

Размещение тяжелоионного коллайдера NICA на площадке ЛФВЭ
ОИЯИ в г. Дубне, с частичной реконструкцией здания №1

Заказ 318Б

ЗАО "КОМЕТА"

318Б-063К2-АР-АР

Поляков
Столярова

Кожанов

Петракова
Делов

Изм. Кол Подп.Лист Дата

Здание 17

формат А2x4

N изм

П 2

Разраб.
Гл. спец.

ГИП

Нач.отд.

Размещение тяжелоионного коллайдера NICA на площадке ЛФВЭ
ОИЯИ в г. Дубне, с частичной реконструкцией здания №1

Заказ 318Б

ЗАО "КОМЕТА"

318Б-063К2-АР-АР

Поляков
Столярова

Кожанов

Петракова
Делов

Изм. Кол Подп.Лист Дата

Здание 17

формат А2x3

N изм

П 3

Фрагмент плана на отм. 0,000
между осями Е3-К2, 312-241

ФРАГМЕНТ ПЛАНА НА ОТМ. 0,000 между осями 23 - А2, Д3/1- 312

ФРАГМЕНТ ПЛАНА НА ОТМ. 0,000 между осями Е3 - К2, 312- 241

Связь жесткости

 Вновь возводимые стены из монолитного ж.б.

Условные обозначения:

 Вновь возводимые перегородки из керамического кирпича

Покрытие из рифленой стали

 Стеновые сэндвич панели

 Сборно-разборные ж.б. блоки

 Вновь возводимые стены из монолитного ж.б.

Условные обозначения:

 Вновь возводимые перегородки из керамического кирпича

Покрытие из рифленой стали

 Стеновые сэндвич панели

 Закладываемые проемы

 Пробиваемые проемы

Существующие несущие и ограждающие конструкции

Демонтаж существующих конструкций
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Кран подвесной
Q=3,2т
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Q=3,2т

С. Ж.

Площадь,
м²Наименование

Категория производства
по взрывной,

взрывопожарной и
пожарной опасности

Номер
по

плану

Тамбур146/1

151

145

Грузовой тамбур

Коридор146

Электрощитовая

Тамбур

148

143

150/1

150/2

Вестибюль

Санузел

Комната уборочного инвентаря

149

147/1

147/2

147/3

147/4

Гардероб домашней одежды

147/5

Кладовая чистой спец. одежды

147/6

Душевая

147/7

Гардероб рабочей одежды

146/3

Кладовая грязной спец. одежды

Тамбур

144

142

Помещение водоохлаждения

Помещение узла ввода

Помещение оперативного пункта

Комната уборочного инвентаря

150

Помещение вентиляции

Помещение ИП ВЧ систем

Техническое помещение

152/1

153

141 Помещение ИП ВЧ систем

Санузел146/2

Площадь,
м²

ЭКСПЛИКАЦИЯ ПОМЕЩЕНИЙ

Наименование

Категория производства
по взрывной,

взрывопожарной и
пожарной опасности

Номер
по

плану

Помещение детектора SPD140 В4

140/1 Участок разгрузки В41127,5

20,0

7,3

Лестничная клетка

Вестибюль112/6

112/4

54,3Техническое помещение (ССО)133

53,9 В4Помещение оперативного пункта (SPD)136

60,0 В4Помещение оперативного пункта137

39,1Электрощитовая135

3,0Санузел

2,9Тамбур

3,1Кладовая грязной спец. одежды

10,0Мужской гардероб рабочей одежды на 9 чел. кат. 1в

Душевая 5,5

2,9Кладовая чистой спец. одежды

8,8Мужской гардероб домашней одежды на 9 чел. кат. 1в

2,0Тамбур

2,7

3,0

3,0

Комната уборочного инвентаря

Санузел женский

Санузел мужской

134/3

134/2

134/1

18,8Вестибюль134

20,2Лестничная клетка138

9,2Тамбур139

Техническое помещение131

149,1

93,6130 Д

19,6

Коридор128

Грузовой тамбур 126,7127

50,0Помещение сбора трапных вод125

В4

132/1

132/2

132/3

132/4

132/5

132/6

132/7

129 75,3 В4

128/1

В4

Помещение хранения резервного оборудования

112 Помещение тоннеля коллайдера (полукольцо W) В4

112/5 Помещение ввода коммуникаций

Помещение узла ввода 29,4130/1

19,8

133/1 Помещение ИП ВЧ систем 59,3

В4

136/1 Тамбур 3,2

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Д

Д

130/2 75,9

Д

Помещение водоохлаждения Д

114,5

109,0

24,5

161,0

85,7

131,5

4,0

3,0

1,5

2,1

8,2

2,4

6,0

9,8

2,3

2,0

32,5

24,5

25,8

2,5

3,8

150/3 Тамбур 4,2

32,7

112/7 115,0 В4

152/2

Помещение ввода коммуникаций

Коридор коммуникационный 336,0

161,0

31,5

1324,9

1996,5

ФРАГМЕНТ ПЛАНА НА ОТМ. -3,190
в осях 202 - 212, Е2- П2

202 212

И2
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Л2
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Н2
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Е2

П2

по 2

140
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2

План на отм. -3,190

140/2 869,0 В4Участок размещения детектора SPD

Помещение ввода коммуникаций

Помещение ИП ВЧ систем

В4

В4

В4

В4

В4
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 146
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2
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1 147
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7
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3

149

157153

146

144
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142
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14
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13

140
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1

202192 222212

192 222

140

140
2

140
2

Д2

Г2

В2

Б2

А2

П2

 120
1

 133
1

по 7

9

по 7

9

6

6

8 8

 130

 130
2

151

150

Р2

С2

У2

Т2

П2

172 232 282

 150
3

 112
7

 152
1

 152
2

 122
3

85,0Коридор

Техническое помещение (ССО) 82,0

33,7Техническое помещение (вакуумнасосная)

126

124

123

Д

Номер
по

плану

Категория производства
по взрывной,

взрывопожарной и
пожарной опасности

Наименование

ЭКСПЛИКАЦИЯ ПОМЕЩЕНИЙ

Площадь,
м²

В4

121/1 Комната уборочного инвентаря 3,5

122/2 Помещение вытяжной венткамеры В4

122/1 Помещение приточной венткамеры

-

-

В4

122/3 Помещение приточной венткамеры

В4121,6

28,2

24,5

Помещение тоннеля коллайдера (полукольцо E) В4181

181/13

181/14 Лестничная клетка

Вестибюль 100,1

17,6

2857,8

181

К2

382312

А2

222192

112

12

23

А3

П3

241

11

383

293263Схема здания 17
183

Проектируемое здание 17

Существующее
здание 1

К2

383

31

241

41

51

61

71

81

91

101

111

121

131

141

151

161

171

181

191

201

211

221

231

C1

312 322 332 342 352 362 372 382

Л2

176

11 21

174

170

165

164

162

161

160

156

В1

Г1

Д1

169 168

167

163

 181
10

159158

157

153

 167
1

 167
2

 161
1

 181
9

 181
8

 160
1 160

3

 160
2

 162
2

173
172

166

 162
1

181

 181
1

 181
3

 181
5

 181
7

155154

Е3

М2

Г1

71/1

В1

Б1

А1

К1

И1

Ж1

Е1

Д1

Р1

П1

Н1

М1

Л1

 181
4

 181
2

111

121

131

141

101

171

175

 163
1

 181
17

Площадь,
м²

ЭКСПЛИКАЦИЯ ПОМЕЩЕНИЙ

Наименование

Категория производства
по взрывной,

взрывопожарной и
пожарной опасности

Номер
по

плану

Комната уборочного инвентаря160/3

160 Лестничная клетка

157

158

Техническое помещение (ИП СИП)

155

159

Коридор

Вестибюль160/1

Техническое помещение

156 Помещение сбора трапных вод

Техническое помещение (вакуумнасосная)

160/2 Санузел

154

Техническое помещение

19,6

22,7

27,7

32,0

92,0

22,7

3,8

2,8

22,5

37,2

В4

В4

В4

В4

175

Лестничная клетка

181/10

Кладовая

Санузел

181/9

167/2

167/1

168

Техническое помещение (вакуумнасосная)

174 Помещение водоохлаждения

173 Техническое помещение (ИП СИП)

171

169

170 Коридор

Помещение сбора трапных вод

Вестибюль

167 Коридор

165 Лестничная клетка

164 Помещение узла ввода

163

Помещение уборочного инвентаря

Санузел

Лестничная клетка
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Лестничная клетка

Лестничная клетка

Техническое помещение

181/7

Лестничная клетка181/5

181/3

181/1

Лестничная клетка

Техническое помещение

162/1
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Помещение тоннеля коллайдера (полукольцо E) В4181

Помещение уборочного инвентаря

Помещение техническое

161

162 Коридор

Грузовой тамбур

162/2

161/1

172

181/4

181/2 Кладовая негорючих материалов

181/6

45,4

17,5

17,3

20,2

62,1

50,3

6,1

20,2

3,9

Вестибюль 15,3

48,0

20,1

20,1

7,6

22,1

80,5

16,5

35,6

44,3

38,2

8,0

19,1

25,8

31,5

2857,8

20,3

21,2

17,1

173,0

33,1

162,4

В4

В4

В4

В4

В4

Д

Кладовая негорючих материалов Д

Кладовая негорючих материалов Д

163/1 Помещение хранения резервного оборудования 64,5

Вестибюль

181/17 Помещение сбора трапных вод 57,6
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Фрагмент плана на отм. 0,000
между осями Е3-К2, 312-241
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Связь жесткости

 Вновь возводимые стены из монолитного ж.б.

Условные обозначения:

 Вновь возводимые перегородки из керамического кирпича

Покрытие из рифленой стали

 Стеновые сэндвич панели

 Сборно-разборные ж.б. блоки

 Вновь возводимые стены из монолитного ж.б.

Условные обозначения:

 Вновь возводимые перегородки из керамического кирпича

Покрытие из рифленой стали

 Стеновые сэндвич панели

 Закладываемые проемы

 Пробиваемые проемы

Существующие несущие и ограждающие конструкции

Демонтаж существующих конструкций

Potential Control room, 54 m2
Potential DAQ room, 60 m2

6



First stage of  experiment (2028+)

• Basic set of subsystems
• Magnet, RS, Straw
• MM and ECal-endcaps (central)
• BBC, MCP, ZDC

• No PID detector (TOF, FARICH), no ECal, 
no SVD

• p-beam:  √s ≲ 15 GeV,  L ≲ 1030 s-1cm-2

Fully assembled setup

• p-beam:  √s=27 GeV,  L=1032 s-1cm-2 with 
interaction rate of ~3 MHz

7



Superconductive solenoid magnet

4.2 m

Control Dewar 
The volume of the Dewar 
tank is enough to cool the 
magnet offline for about a 
day without an influx of 
helium from the outside

• 1.1 Tesla field with ±9% uniformity within 
±1.4 m distance from center (tracking det.)

• Solenoid consists of 3 coils with 750 turns 
in total  (two layer edge-wise winding)

• central coil with 2×75=150 turns
• 2 side coils with 2×150=300 turns

• The use of the thermosyphon method for 
cooling the superconducting coils (natural 
convection of two-phase helium at 4.5K)

• It will be constructed by BINP Novosibirsk

Cooling He pipe 
welded to the 

support cylinder

 Rutherford-type cable made of 
8-strands NbTi/Cu superconductor. 
The cable will be encased in an 
aluminum stabilizer using a co-
extrusion process that provides a good 
bond be tween a luminum and 
superconductor in order to ensure 
quench protection during operation.

Linear guides used 
for positioning an electro-

magnetic calorimeter

Thermal shield 
cooled by gaseous He

12 pieces on 
each side.

Triangular supports are used 
to suspend the “cold mass”.

Made of 
fiberglass.

Steel cryostat 
Outer diameter 4.01 m
Inner diameter 3.47 m

Thickness 27 cm
Length 4.2 m

Weight 22 tons

20 
 

Ниже приведены графики однородности поля для базового варианта – все 

три СП катушки включены (ток 5200 А), нет корректирующих катушек. 

 

Рисунок 32 – График Bz(z) для случая без корректирующих катушек 

 

Рисунок 33 - Однородность для Bz для случая без корректирующих катушек 
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• T h e p l a c e m e n t o f c o n t r o l r a c k s a n d 
instrumentation frame on the top platform of the 
magnet is determined. 

• Preparations are underway for production and 
testing of the Rutherford type cryogenic cable. 

• A complete calculation of magnetic fields and 
forces is being prepared. The results of the 
calculations will be presented at a seminar at 
JINR in November 2023.

2D ca l cu l a t i ons of the 
magnetic field of the basic 
version of the solenoid with 
three coils were performed. 
After their optimization in 
terms of length and number 
of turns, 3D calculations were 
p e r f o r m e d t a k i n g i n t o 
account the real geometry of 
the magnetic coils.

E.Pyata 
S.Pivovarov

Progress on development 
of  the SPD solenoid
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Current activities: 

• Testing/tuning a new ”final” digital FDM-192 card (Moscow State 
University) 

•Testing/tuning a DAQ system for the prototype readout (to be used at 
Nuclotron) 

•Development of “local DAQ” for tests of small MDTs assemblies 

•Development of the layout for detecting plane analog FEE, cables and 
power buses 

•The contract on amplifier chip (Ampl-8.53) preproduction at INTEGRAL 
(Minsk) is close to be signed 

•The AGRISOVGAS installed new equipment to be used for mass 
production of the main MDTs element – thin wall aluminum profile 

•Development of PID algorithms for pion-to-muon separation  

Main result: FEA analysis conducted for combined gravity 
and magnetic forces applied to the full SPD setup  

demonstrates no critical zones  

- Quarter of SPD setup is shown 
- Acting forces (gravity and magnetic) 
are indicated by violet arrows 
- Displacements are shown by color: 
the slot gap is slightly decreased only  
in one down Barrel module and in 
few spots in End Caps (~ 1 mm). At 
present it does not look dangerous  
  

Progress on Range System (RS)
G.Alexeev 
A.Samartsev
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Electromagnetic Calorimeter (ECal)
Endcaps (2×4.6k cells)

Barrel (13.8k cells)

∅
 3.4 m

Proposal for the 1-st stage of  SPD (256 cells)
This Figure  shows in red 64 modules, 
consisting of 4 cells each. The weight of this 
assembly is 597 kg.  This will require 130 kg 
of polystyrene, 465 kg of lead, as well as 
additives: 1.95 kg of P-terphenyl and 65 g. 
POPOP, and 2000 meters WLS fiber type 
Y-11.  
It is 1/20 part of End Cup and taken time of 
36 Days to prepared 51200 stintilator 
plates. 
To read this setup, we need four ADC64 - 64-
channel amplitude encoders, as well as 16 
boards of 16-channel amplifiers and bias 
voltage regulators.

O.Gavrishuk

Example of the 
ECal-endcap 

loading procedure

11



Test results with cosmic particles

Setup of 4 modules 
• Each module consist 

of 9 cells of 4x4 cm2 

• All 36 cells were fully 
tested

Cell assembled of:            
• 1.5 mm Scintillator 
• 0.3 mm Lead 
• 200 layers 

Scintillator composition: 
• Polysterene  
• 1.5% Paterphenyle 
• 0.04% POPOP

O.Gavrishuk

• Light detection by new NDL SiPm Series EQR15 
(intrinsic epitaxial layer as a quenching resistor (EQR)) 

• For now, old modules with a cross section of 4×4 cm2, 
left over from MPD production, are being used 

• A matrix form for new scintillator production 
(40×40×1.5 mm3) was ordered. A 4-set mold will 
produce 4 scintillator plate per minute.

• The relative energy resolution for MIP:  dE/E=9.6% 
which corresponds to 240 MeV of electron signal and 
consistent with MC prediction

• Spectra of all 36 cells were tested and give 
consistent results.

cosmic 
rays

12
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Power frame for the Straw-barrel

• The frame will be  made of carbon fiber 
composite material UMT49-12K-EP (Rosatom)

• A preliminary design, which takes into account all 
the tolerances imposed by the Technical 
Assignment, was presented in April

• A request was submitted to expand the frame to 
allocate space for all end cap detectors.

• Contract for the preparation of the conceptual 
design of the power frame was signed with 
CRISM earlier this year

• Engineers of CRISM were in charge for the 
development and production of the ECal power 
frame in MPD

13



Straw prototyping activity & test-beams in CERN

E.Kuznetsova, Sep 28

Sep 28, 2023  6

SPS testbeam measurementsPreliminary results 
(work in progress)

Mu2e: 3mV/fC, 25ns peak time, 
5mV thr

Dima Mu2e: 0.5mV/fC, 200ns peak time, 5mV thr

Rough selection, quick estimate:
MPV: 12.0-13.5 fC/mm – 10% deviation
sigma/MPV: 27-17 %

More dedicated analysis is expected soon 
(Artem)

Rough – no calibration studies

Rough x-check: Ar at 18 degC and 1 bara: rho ~ 1.7 e-3 g/cm3
MIP SP[MeVcm2/g] = dE/dx/rho ~ O(1) MeV/1.7e-3/cm ~ keV/cm
Charge uncertainty (w/o electronics):

Largest rel error: sqrt(2*26 eV/1keV) = sqrt (5)*0.1 = 0.22
If b=0.5, F(Ar)=0.2 => 0.13

BUT: no electronics, no non-uniformities
BUT: the larger energy loss, the less fluctuations

14
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Progress on Straw-endcap

End-plugs for ∅=9.54 mm tubes were designed and a 
400 of them  were manufactured using a 3D printer 

Gas inlet 
2mm tube

Pin

Straw tube

GRD 
connector

Hole for 
sealant

G.Kekelidze 
V.Kramorenko

• The purpose of making the prototype is to test 
the assembly technology (stretching straws 
before gluing them to the frame)

• Aluminum sheets were purchased in the spring. 
The frame is being manufactured in LHEP 
workshop

• Tubes of the required diameter have been 
manufactured

• The issue of electronics remains open

Prototype of ∅=1m with two layers of tubes 
rotated 90 degrees relative to each other 



Time-of-flight (TOF) detector
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Bars DIRC

16×9=144 MRPC

~4 m

• Purpose: π/K/p discrimination for 
momenta ≲2 GeV, determination of t0.

• Time resolution requirement <60 ps.
• Sealed Multigap Resistive Plate 

Chambers (MRPC) are the base option.
• Eco-friendly gas is under discussion 

HFO-1234ze (C3H2F4) 4-th generation.
• Number of readout channels is ~12.2k

TOF Chambers for Barrel 
(overlap in 2 dimensions)

TOF Endcap scheme 15.03.2023TOF Chamder Endcap
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Reconstruction for pp at √s=27 GeV
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Figure 7.10: Reconstructed particle m2 as a function of the initial track momentum for pions, kaons, and
protons. For each particle type 3s intervals are also shown. The figure is obtained for the minimum bias
sample of pp collisions at 27 GeV.
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with 1 cm pitch are configured on the PCB sheets. Five PCBs are required in this design. The cathode2239

and anode signals are transmitted through differential cables. During the preliminary cosmic ray test,2240

the high-performance Analog Front-end Electronics (AFE) and the Lecroy oscilloscope (10 GHz pulse2241

sampling) were used. The crossing time of a signal is determined when setting a fixed threshold, and it2242

is related to the amplitude of the signal. The time spectrum of the difference of the two MRPCs is shown2243

in Figure 7.3 (b). It can be seen that the time resolution of each MRPC is 23.24 ps /
p

2 =16.4 ps.2244

Beside the implementation of the MRPC type described above, it is possible to realize cameras in the2245

variant with the application of the resistive layer on each of the camera glasses. This option was created2246

and tested in IHEP (Protvino) [40], it showed time resolution better than 40 ps. An additional advantage2247

in terms of reduced power supply voltage, in comparison with the camera described above.2248

3 Advantage of self-sealed MRPC2249

The choice of the working gas mixture for MRPCs has always been an important topic. It should allow2250

the MRPC detector to perform successfully and stably for different purposes, and be eco-friendly at the2251

same time. This indicates that the gas mixture should have a low ozone depletion power (ODP) and2252

global warming potential (GWP). The tetrafluoroethane currently used in MRPCs is ozone-friendly, but2253

with a GWP of about 1430 (the reference GWP of CO2 is 1). Therefore, a lot of research has gone into2254

looking for possible replacements. Among the possibilities, HFO-1234ze (1,3,3,3-tetrafluoropropene,2255

C3H2F4) with a GWP of 6 is one of the most popular candidates, and tests of gas mixtures based on it are2256

ongoing. Another reasonable approach is to reduce gas consumption or recycle gas. The CSR external2257

target experiment (CEE) in Lanzhou, China, will adopt a sealed technology of MRPC to construct the2258

TOF system. The MRPC detector, shown in Figure 7.2, is sealed by gluing an integral 3D-printed2259

frame and the outermost electrodes together. It can operate stably with a gas flux of 4 ml/min, which is2260

extremely low, compared to when MRPCs are placed in a sealed box.2261

Figure 7.2: Schematic view of self-sealed MRPC [33].

3.1 Prototype test results2262

Two sealed MRPC prototypes have been assembled for the testing performance. They were different in2263

number of strips (32 and 16), while the same in geometry parameters: 10 gas gaps of 0.25 mm thickness,2264

48 ⇥ 1.5 cm2 strip size, and 0.2 cm gap between strips. Working (sensitive) area 5 cm width was splited2265

to a 4-strip interval and signals are readout from a connector located at both end of strips. Under cosmic2266

Schematic view of  sealed MRPC 
(B.Wang et al, JINST 15 (2020) 08, C08022)
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Valery Chmill ToF Status Report      SAMARA, 24 October 2023 /8

Protvino MRPC prototype for SPD project at NICA

4

• To start MRPC and check functionality
• To obtain detection efficiency and time   

resolution on a new DAQ 
• Preparation for using 3 MRPC as a servicing 

system at TEST AREA (Anton Baldin). 

Valery Chmill ToF Status Report      SAMARA, 24 October 2023 /8

TRBv3 and FEE preliminary test

6

TRBv3 + trigger board

NINO ECAL NINO TOF

LED pulser on SiPM ToT10 pc.  +  10 pc.

PulseGen 1pF ToT

10ps bin weight 
in TDC mode
ShortUsersGuide
to the TRBv3 
contains 139pp.

Valery Chmill ToF Status Report      SAMARA, 24 October 2023 /8

TRBv3 and FEE preliminary test

6

TRBv3 + trigger board

NINO ECAL NINO TOF

LED pulser on SiPM ToT10 pc.  +  10 pc.

PulseGen 1pF ToT

10ps bin weight 
in TDC mode
ShortUsersGuide
to the TRBv3 
contains 139pp.

MRPC activity for TOF in JINR

TRBv3

• Three MRPC chambers were produced and tested 
in Protvino in 2021. They are waiting for 
electronics to be tested in JINR.

• 20 FEE cards based on NINO (10 for ECal + 10 for 
MRPC) were designed and produced by E.Usenko

• Digitization and control by TRBv3 

• The MPD teem (V.Babkin) agreed to provide their 
test facility (gas, HV, cosmic trigger) for us

• Plans for tests after the Samara meeting

MRPCs in Protvino

See talk of V.Chmill
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Focusing Aerogel RICH (FARICH) detector

• Purpose: identification of high momentum particles 
(p≳1.5 GeV) which cannot be discriminated by TOF

• Requirement:  π/K separation at 6 GeV/c up to 3.5σ
• Disk-shaped detector in endcap with an area of 2 m2

• Multilayer focusing aerogel radiator produced in BINP
• Development of Multi-anode MCP-PMT is ongoing in 

Russia (so far PMT of Hamamatsu, Photonis, Photek)
• The FARICH concept was published in 2005
• It was realized as a detector in Belle-II (KEK) in 2017

box. It is cooled down to !40 1C to reduce the dark count rate by
two orders of magnitude with respect to room temperature.
Cooling is implemented using two stages of Peltier elements
coupled to the back of the DPC module case combined with the
process thermostat LAUDA Integral XT 150.

In the paper we present results for one tested aerogel sample
that is a 4-layer aerogel with 115"115"37.5 mm3 size with a
varying refractive index around 1.04 and a designed focusing
distance of 200 mm. The aerogel sample is placed in a sealed
container with a 5 mm thick acrylic glass window to protect the
hygroscopic aerogel from condensation when opening the proto-
type's box shortly after a temperature cycle. Transparency of the
acrylic glass window was measured and found to be high in
the wavelength region of the DPC's sensitivity. The container with
the radiator was installed on a movable stage to vary the distance
between the photon detector and the radiator.

The DPC detector is a square array of 24"24 DPC-3200-22
sensors (chips). Each sensor is equipped with a TDC and provides
timing of the first cell hit with a least significant bit value of about
20 ps. The sensor is divided into 4 pixels of 3.2"3.9 mm2 size.
Each pixel has 3200 cells and constitutes a single amplitude
channel. Pixels cover the detector's area with 69% geometrical
efficiency. Sensors are soldered up on a PCB called tile in 4"4
array together with an FPGA that manages readout and configura-
tion of the sensors and a flash memory used for storage of the
sensor configuration parameters. Four tiles are connected to a
module PCB. The whole setup contains 9 modules covering a total
area of 20"20 cm2. Modules are linked in two bus boards that are
in turn read out by an FPGA-based data collection board (DCB). The
DCB generates the 200 MHz system clock and is connected to a PC
via a USB link. All the electronics configuration and data acquisi-
tion is managed by software developed by PDPC.

The dark count rate (DCR) of each cell is calibrated at the
operating bias voltage and temperature (!40 1C). Afterwards 10%
of the most noisy cells in each sensor are disabled. That allows us
to lower the DCR by an order of magnitude. Before the beam test
the DCR was about 100 kHz for most of the sensors that corre-
sponds to 2 kHz/mm2.

To reconstruct hit position on the detector plane, positions of
DPC tiles were measured by a photograph with precision better
than 1 mm. The layout of sensors on a tile is precisely controlled
by the production process.

3. Beam test

The test was carried out at the CERN PS T10 beam line with a
particle momentum of up to 6 GeV/c. The beam composed of
5 charged particle types: eþ, μþ, πþ, Kþ, p. No tracking and external
particle ID were available. The trigger signal was generated by a
coincidence of two scintillation counters of 15"15 mm2 size with
one being located upstream of the prototype and the other
downstream with about 3 m distance between them. Particles
that are selected by the trigger and not aligned with the proto-
type's axis result in a negligible contribution to the Cherenkov
angle resolution as was shown in simulations.

The trigger signal was connected to the prototype's electronics,
where it was used to form a 40 ns gate signal that was distributed to
all tiles. This gate signal was used by the tile FPGA to reject all hits
outside of the gate window. A delay of the gate signal was adjusted
to capture the Cherenkov hits. Timing of the trigger signal was not
measured.
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Fig. 1. (a) Single event X-Y hit map with a fitted ring. Solid circles denote fitted hits and open circles denote rejected ones. (b) Accumulated X-Y distribution of hits with
respect to the ring centre.
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Fig. 2. Timing distribution of Cherenkov photons fitted by a sum of two Gaussians.
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We did a series of tests varying the particle momentum
P from 1 to 6 GeV/c in 1 GeV/c steps, as well as a series with
6 different radiator–detector distances L from 170 to 226 mm for
P¼6 GeV/c.

To calibrate the clock time skew of individual sensors we made a
special run with a PiLas laser diode illuminating the whole area of the
detector with a 50 ps light pulse of about 100 photons per sensor.

Up to 5 tiles have got disconnected during data taking due to
thermal stress. Signs of radiation damage in the central part of the
DPC detector have been observed that partially recovered after
‘annealing’ for a few days at room temperature.

4. Ring reconstruction

Each event is fitted by a single ring. Events must have at least
3 eligible hits for the fit to apply. For each event a timing window
of 4 ns is chosen such as to contain the maximum number of
detected hits. Hits at the center of the detector that are mostly
produced by particle ionisation in SPADs are rejected. The ring is
fitted to the selected hits using the unbinned maximum likelihood

method. The likelihood function is given by

L¼ ∏
Nh

i ¼ 1

Nph:e:Spx
2πR

G di;R; sRð Þ $ G ti; t0; stð Þ þ B
! "

ð1Þ

where G is a Gaussian function, di ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðxi&x0Þ2 þ ðyi&y0Þ

2
q

, Nph:e: is
the mean number of photoelectrons, Spx is the active pixel area, B
is the background count rate, xi; yi; ti are the hit position and
timing, respectively, sR and st represent the standard deviations of
ring hit radius and timing, R; x0; y0 are the fitted ring radius and
centre position, and t0 is the fitted mean Cherenkov event timing.
The fit method has been verified to produce correct results for a
known ring radius distribution. It appeared to be quite robust to a
choice of constant parameter values, Nph:e: ;B; sR; st , that were fixed
based on the preliminary experimental results.

Using the clock skew calibration with PiLas we correct the
timing of all channels with respect to the mean event timing. An
additional timing correction based on the beam data was applied.

5. Results and discussion

In Fig. 1a an example of a single event at P¼6 GeV/c and
L¼200 mm is shown with a fitted ring. Fig. 1b shows an X–Y
distribution of hits with respect to the fitted ring centre. The outer
of the two rings can be attributed to the light particles (e, μ, π), we
will call it the relativistic ring, the inner one — to protons. The
kaon ring should lie in between but is not resolved on this picture.
The empty area in the lower left corner corresponds to the non-
functional tiles.

5.1. Timing resolution

Fig. 2 shows the timing distribution of hits selected within the
relativistic ring fitted by a sum of two Gaussian functions and a
constant. The narrower Gaussian contains about 92% of all entries
in the plotted range and has s¼ 48 ps. The origin of the right tail is
unclear but possibly it is caused by different timing characteristics
of individual cells in a sensor.

5.2. Number of photoelectrons

The analysis of the pixel hit correlations in a special data set
collected with random triggers has indicated that there is a
significant crosstalk probability between pixels of a sensor. In
average it has been estimated to be about 4% between a pair of
pixels or 12% between a pixel and three other pixels in the sensor.
That is most likely due to the photons emitted in a SPAD discharge
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Fig. 3. Distribution on number of hits in the relativistic ring for P¼6 GeV/c.
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and transmitted either through a protecting glass plate or silicon
to a neighbour pixel.

Fig. 3 shows the distribution of events on a number of hits in
the relativistic ring at P¼6 GeV/c. It is a bit wider than the Poisson
distribution that can be explained by the observed crosstalks and
additional hits from secondary particles. Assuming that the cross-
talks add about 12% of the hits, the mean number of detected
photons is about 12.

5.3. Cherenkov angle resolution

Radius distribution of rings is presented in Fig. 4 for
L¼200 mm and two selected momentum points: 6 GeV/c (a) and
1 GeV/c (b). It is fitted by a sum of four Gaussian functions, three of
which represent contribution of the particles with distinct rings at
the corresponding momentum. A wide Gaussian was introduced to
describe a small background from non-monochromatic particles in
the beam. Radii of the rings are evaluated as Ri ¼ Leff tan θ′c;where
Ri is the mean radius of the i-th ring, Leff is the effective radiator–
detector distance, θ′c is the Cherenkov angle in air expressed
through particle's β and the effective refractive index of the
radiator neff . Fitted parameters are Leff , neff , standard deviations
and coefficients of the Gaussians.

Given the experimental conditions, it is impossible to disen-
tangle contributions of the three lightest particles at P¼2 GeV/c
and higher. But as these particles have quite close velocities the
combined relativistic peak is only a bit wider than a single
particle peak.

Fig. 5 presents a dependence of Cherenkov angle error on βγ of
the particle. Only well determined peaks are entered into the plot.
We evaluate the Cherenkov angle resolution for a relativistic
particle ðβγ410Þ as sθc ¼ 3:6170:04 mrad, where the error is
mainly systematical.

The results of the scan on the radiator–detector distance at
P¼6 GeV/c is shown in Fig. 6a for the ring radius, and in Fig. 6b for
the Cherenkov angle resolution. Fit of the ring radius data yields
ðLeff$LÞ ¼ 1572 mm and tan θc ¼ 0:29070:003, which gives
neff ¼ 1:038370:0008. The Cherenkov angle error slowly
decreases with L reaching the minimum of 3.4 mrad at the largest
distance as expected.

5.4. Particle separation

For P≥3 GeV=c we evaluate π=K separation by the formula
Sðπ=KÞ ¼ ðRπ$RK Þ=sR, where Rπ and sR are taken for the relativistic
ring. The resulting plot is presented in Fig. 7 with superimposed
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Further progress – Focusing aerogel RICH!
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1-st FARICH detector in Belle-II

Aerogel
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Round vs Square MCP-PMT for the FARICH
Round vs Square MCP-PMT for the RICH

630 PMTs Ø58 mm (PC Ø50 mm) –>

566 = 630 8 9 8 2.5)
<"*+,-!

= 12370 =&)

19792 =&) ≈ 0.625
216 pixels 2.9х2.9 мм 

566 = 630 8 216 8 0.29×0.29
<"*+,-!

= 11444 =&)

19792 =&) ≈ 0.58

8

548 PMTs ∎58х58 mm (PC ∎ 50x50 мм) –> 

566 = 548 8 5×5
<"*+,-!

= 13700 =&)

19792 =&) ≈ 0.69
16х16=256 pixels 2.9х2.9 mm

566 = 548 8 256 8 0.29×0.29
<"*+,-!

= 11798 =&)

19792 =&) ≈ 0.596

• The BINP group officially joined the SPD collaboration.

• For FARICH proposal see talk of A.Barnyakov on Tuesday.

• Start of implementation of FARICH in the SPDROOT software. 
See talk of A.Ivanov on Wednesday (+DIRC).

A.Barnyakov, May 25
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• Our Minsk colleagues can now produce DLC (diamond-like carbon) coating 
with resistance value within our specification. 1st batch of  readout boards for 
new R&D programs is delivered to Dubna. 

• Two new test program started: 
– DLC degradation due to discharge. 2 special chamber (planar) are assembled, 

test is started 
– Strip pitch and resistance optimization. 4 Boards for new chamber are produced. 

Each board have sensitive  zones with 450µ and 600µ pitch, DLC resistance 
vary  0.7 to 15 MOhm. All components for  chambers are available, assembling 
is in progress.

Progress on MicroMegas central tracker
D.Dedovich

• New mesh tension machine for cylindrical 
chambers is produced. Turning & test now in 
progress.  All components for 1st bended 
prototype are ready, we hope to build it this year
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The BBC prototype options: 
➢CAEN FERS-5200 readout system  
➢scintillator prototype tiles (thickness 10 mm) 

• Tyvek covered vs chemical mating 
➢scintillation optical fibers (WLS and clear)  

•KURARAY vs Saint-Gobain Crystals 
➢optical cement  

•CKTN Med vs OK-72 
➢SENSL SiPMs (MicroFC-x0035-SMT)  

• 3x3 mm2 (for tests) vs 1x1 mm2

Tile height 55.7 mm  
25 tiles in sector  (similar to STAR EPD)

Currently, the selection of materials for the 
build of 7 detector prototype sector tiles  is 
underway 

BBC status report (A.V.Tishevsky) 

(see talk at this meeting)

Progress on Beam-Beam-Counter (BBC)
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Beam pipe sections for the ZDC cite are received in JINR early October. 
Now under tests by vacuum group. As it looks now the place for ZDC is 
fine and well acceptable for installation. It is not sure when there will be 
the cryostat and other communications. 

We think of testing CAEN FERS 5200 system for SiPM control and 
readout. 7 A5202 modules are ordered for the 1st NICA run. They will 
cover DAQ for two 6 planes ZDC (3 modules for each ZDC and 1 spare). 
A5202 is based on Citiroc-1A chip produced by WeeROC. It has 64 
channels which provide SiPM bias, amplification and readout. 

For the initial test a single ZDC plane with 31 scintillator tile (no tiles in 
the corners) is being developed.

Progress on Zero Degree Calorimeter (ZDC)
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I.Alekseev



SC magnet & detectors 
on Tuesday before lunch

FEE, DAQ & ASIC    
on Tuesday after lunch
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Hardware session in Samara
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Concluding remarks
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Figure 2.2: Final layout of the SPD setup.

The main part of the SPD physics program of the experiment, the study of the polarized gluon content in436

proton and deuteron, is planned to be implemented during the second stage with the full setup (see Fig.437

2.2). This stage should last not less than 4 years. By then we expect the accelerator to be able to deal438

with polarised protons and deuterons up to energies of 27 and 13.5 GeV/nucleon in the centre of mass439

system and luminosities of 1032 cm�2 s�1 and 1031 cm�2 s�1, respectively. The transverse polarisation440

for protons will be available for all energies, while the longitudinal polarisation will be available at spin441

resonance points with a beam energy step 0.51 GeV. The tentative operating plan of the SPD project is442

presented in Fig. 2.3.443

2023 2026 2028 2030 2032

SPD construction SPD upgrade
1st stage

of operation
2nd stage

of operation

Creating of polarized 
infrastructure

Upgrade of polarized 
infrastructure

Figure 2.3: Tentative operating plan of the SPD project.

Taking into account the high degree of integration of the detector subsystems, we decided to present the444

SPD Technical Design Report as a single document. The general subsystems as well as the subsystems445

that are assumed to be part of the first phase are highly elaborated. The subsystems of the second phase446

are described in a more schematic way.447

• There is some progress in many subsystems  ⇒   update your section of 
TDR before November  

• Special attention should be paid to the detectors of the 1st stage of the 
experiment 

• Lack of qualified engineering personnel capable of doing the work 

• According to original plans, only 5 years left before the datataking starts. 
Clear planning required from corresponding groups. Financial support 
will certainly be matter.


